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U.S. Department of Energy

P.O. Bx 450
- , Richland, Washington 99352
04-ED-024 MAR 2.3 2004
Mr. Michael A. Wilson, Program Manager
Nuclear Waste Program
State of Washington
Department of Ecology

1315 W. Fourth Avenue
Kemnewick, Washmgton 99336

'Deaer Wllson '

SUBMITTAL OF CLASS 2 PERMIT MODIFICATION REQUEST FOR THE WASTE
TREATMENT AND IMMOBILIZATION PLANT (WTP)

Réferences: 1. Hanford Facility RCRA Permit, WA7890008967, Chapter 10, and
: " Attachment 51, Waste Treatment and Immobilization Plant.

2. Technical Basis for Classification of Low-Activity Waste from Hanford Site
Tanks, WCH-SD-WM~TI—699 Revision 2, dated September 1996.

3. NRC Ietter from C. 7. Paperiello to J. E. Kinzer, RL, “Ciasmﬁcatlon of Hanford
Low Act1v1ty Waste Fractlon 7 dated June 9, 1997.

This Ietter transmits a Class 2 perrmt modlﬁcatlon request to the above Perrmt (Reference 1).
The proposed permit modification includes:

o Update of elements of Attachment 51 to incorporate compliance schedule packages;

e Incorporatioﬁ of the new WTP configuration of two high-level waste (HLLW) melters and two
low-activity waste (LAW) melters; and

¢ Elimination of the technetium ion exchange system from the pretreatment (PT) facility.
Each of these is briefly discussed below.

Update of Elements of Attachment 51 to Incorporate Compliance Schedule Packages.

Since the Permit was initially issued in September 2002, thirty-five compliance schedule.
- packages have been incorporated into the Permit by the State of Washington Department of

o Ecology (Ecology). These packages addressed secondary containment systems, tank systemis,

containment buildings, and container storage throughout the WTP. Consistent with the
requirement to submit information for the Hanford Resource Conservation and Recovery Act
(RCRA) Facility Permit renewal, this modification aligns the text portions of Attachment 51,
Chapters 1, 2, 4, and Appendices 4A and 6A with these approved packages. In addition,
Chapter 4 is being revised in support of the Hanford RCRA Facility Permit renewal. Narrative
descriptions, tables, and figures associated with regulated systems of the WTP that have not yet
been the subject of compliance schedule packa.ges have been updated.
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Incorporation of the New WTP Configuration of Two HLW Melters and Two LAW Melters.

This modification proposes to change the configuration of the WTP from three LAW melters and
one HLW melter to two LAW melters and two HLW melters.

- The Hanford Federal Facility Agreement and Consent Order (HFFACO) milestone date for _
completion of waste processing is 2028. ‘An analysis of options was performed to maximize the
opportunity to use the WTP to complete this waste cleanup mission at Hanford. It was

" determined that the first step to accelerate Hanford waste processing to meet the HFFACO

milestone of 2028 was to increase initial HLW throughput by completing the second melter line

in the WTP. Results of significant research and technology, flowsheet analysis, process
modeling, and design evolution were used in the analysis. Based on this analysis, the WTP
configuration of two HL.W and two LAW meliers meets the initial performance requirements and
provides the opportunity to optimize LAW treatment with supplemental facilities to efficiently
complete Hanford’s tank waste clean-up mission.

Elimination of the Technetium Jon Exchange Svstem from the PT Facility.

~The Part B permit apphcatlon submitted in December 2001 included technetium removal through

ion exchange as a process step. Technetium removal was not prov1ded to comply with dangerous
waste regulations or specifically treat a dangerous waste component of tank waste, a mixed
waste, but was provided to remove a radioactive constituent regulated by the U.S. Department of
Energy (DOE) under the Atomic Energy Act of 1954 (AEA). The decision not to incorporate a

- technetium removal system in the WTP is consistent with DOE’s 1996 technical analysis
(Reference 2) regarding tank waste prefreatment. That analysis indicated, to the satisfaction of
‘the U.S. Nuclear Regulatory Commission (NRC) (Reference 3), that technetium removal was .
neither required (it is low-level waste and not highly radioactive), nor economically practical.
Even though the analysis and DOE’s agreement with the NRC indicated technetium removal was
not required, a technetium removal system was included in the WTP conceptual and preliminary
design, and included in the Part B permit application. Work performed during the ongoing
design process has again confirmed that technetium removal is not a practical, cost-effective
process. The proposed modification deletes the related process equipment, tanks, and ancillary
equipment. :

In accordance with the dangerous waste regulations, a notice on the proposed modification will
“be sent to the facility mailing list and published in the local newspaper. In addmon a pubhc
meeting w111 be held on the proposed Class 2 permit mod:lﬁca’uon :

Please note that the two figures in the attached revised Part A Form 3 permit application are
designated "Official Use Only," Pages 51-1-16 and 51-1-17, and require protection due to
national security concerns.
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If you have any questions, please contact me, or your staff may contact Lori A. Hufﬁnan;

Environmental Division, (509) 376-0104.
Sincerely,

Roy J. Schepens
ED:LAH Manager

Attachment

cc w/aftach:
B. G. Erlandson, BNI
J. P. Henschel, BNI
J. Markillie, BNI
J. Cox, CTUIR
S: L. Dahl, Ecology
- R. Skinnarland, Ecology
S. J. Skurla, Ecology
S. A. Thompson, FHI
P. Sobotta, NPT
- J.B. Hebdon, RL (w/o attach)
A. C. McKarns, RL
R.Jim, YN '
Administrative Record
Environmental Portal, LMSI
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Hanford Facility RCRA Permit Modificad iunjﬁotiﬁaaﬁon Form Pags gof E__

Unit: Farmit Part & Chapter:
Waste Treatrment and Immobllization Plant Part 1li, Chapter 10 and Attachment 51
Descapton of Modificanion:  This modihicstion supports the requirement to resubmit tnformation
A . .. associsted with the 10-yrar n::ncw—el of the Dengerous Waste Portian of the
Y - Hznferd Facility RORA Pormsit, Additionally, this modification updates
- elaments of Atiechment 51 19 incorpirite ampliance sehedule paciagey |
that bavs been submired w Fuology, protenis the neww Benford Tank Waste |
Trastment and Iruenobilizasion Plant (WIP) configmation of fwo high-level
waste meliers and two low aottiﬁty wasie meltere, 2nd elminates the
technetium fon exchangs syst‘e:n fForm the preweatment facility.
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Amachment 51, Chapter; L. Part A Porm 3, Jocated in Chapler 1

2. Topayraphic Mep, located in Chaprer 2
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Description of Modification
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Description of Modification

In September 2002, the Dangerous Waste Permit (DWP) was issued by the Washington State Department
‘of Ecology (Ecology) to Bechtel National, Inc. (BNY), the US Department of Energy, Office of River
Protection (DOE-ORP), and the DOE Richland Operations Office (DOE-RL). The permit regulates
dangerous waste management processes at the Hanford Tank Waste Treatment and Immobilization Plant
(W'TP). This includes tank systems, miscellaneous ireatment systems, containment buildings, and
container storage areas. '

This modification is being submitted primarily in response to the requirement to resubmit information
. associated with the 10-year permit renewal of the Dangerous Waste Portion of the Hanford Facility
RCRA Permit. Additionally, this modification:
' o Updates elements of Attachment 51 to incorporate compliance schedule packages
* Presents the new WTP configuration of two high-level waste (HLVV) melters and two low activity
- waste (LAW) melters
¢ Eliminates the technetium ion exchange system from the pretreatment (PT) facility.

These changes are technical in nature and do not affect the mission of the WTP to pretreat and immobilize
mixed waste from DOE’s double shell tank system. The changes presented in this modification are of
three categories. They are:

1. Aligning Attachment 51 with compliance schedule packages required by the Permit.
»  Alignment of Attachment 51 Chapters 1, 2, 4 and Appendices 4A and 6A with compliance
schedule packages that Ecology incorporated into the Permit on March 31, 2003,
July 25, 2003, September 9, 2003, and December 18, 2003,

2. Plant reconfiguration
¢ Reconfiguration of the melter systems to two HLW melters and two LAW melters
¢ Elimination of the technetium ion exchange system from the PT facility

3. Updates required by the Hanford RCRA Facility Permit resubmittal
¢  Changes to the WTP associated with the normal design and optimization process that have
not yet been addressed in a compliance schedule package, but are required to be updated to
comply with the 10-year permit renewal.

The following sections provide an overview of the penmitting process established by Ecology for the
- WTP, and address each of the three types of changes mcluded in this modification.

1 Overview of WI'P Dangerous Waste Permitting Process

Permitting of the WTP dangerous waste management unit uses a phased (or stepped) approach. The first
phase was completed on September 25, 2002, with Ecelogy’s issuance of a final permit for beginning
* construction of the LAW and HLW vitrification facilities and a compliance schedule to provide additional .
detailed information to Ecology. The compliance schedule addresses submittal of information necessary
for construction of the rest of the WTP, and eventual operation. The second phase of permitting is
implementation of the complhiance schedule, which requires design and other information be submitted
before regulated portions of the WTP are constructed. The third phase of permitting is implementation of
the last portion of the compliance s¢hedule, which requires updatlng sections of Attachment 51. These



sections of the Permit are administrative in nature, and cannot be completed before the design is nearly
complete {e.g., Contingency Plan, Closure Plan, Training Plan). It is anticipated that at the completion of
these three phases, the WTP will be in compliance with all the relevant requirements of Chapter 173-303
‘Washington Administrative Code, and after receiving written permission from Ecology, can begin storage
or treatment of dangerous and/or mixed waste. For more details on the WTP permitting process, see the
September 25,2002, Fact Sheet (Ecology Publication Number 01-05-006).

The engmeelmg submittals (01' packages) have been structured to allow the Permittees to provide design
information in roughly the same order as the buﬂdmgs are constructed. Therefore, the packages start at
_the lowest level of the building (i.e., below grade levels) and are submitted for regulated areas of each
~level of the building before construction begins.” This process has been modified for some packages. If
the process system in the package is located on more than one level in 2 WTP Building, the permit
package can address components on more than one building level. This will prevent the confusion caused
by one process system description being segimented into multiple permzt packages.
- The Permit breaks out packages into three general groups by the type of regulated equlpment
e Secondary confainment (e.g., cell liners)
¢ Primary containment (e.g., tanks, nnscellaneous units. [i.e. evaporators and melters],
_ containment buildings)
*  Other associated, regulated equipment (e.g., ancillary eql;upment equlpment associated w1th
miscellaneous units)

Using tank systems as an example, secondary containment packages include details of the design of
secondary containment that must be in place in regulated areas when the floors and walls are built-for that
level of the building (e.g., floor slope, sump location). Construction of the floors and walls is usually
followed by the installation of tanks and other large equipment. Therefore, a tank package on that level
will be included in the Permit before installation (e.g., structural details for those tanks or miscellaneous
tmits showing nozzle locations, unit volumes, materials of construction, and tank shell thickness). The
last equipment usually installed on a level for a tank system is the ancillary equipment (e.g., piping,
pumps, process instrumentation, electrical equipment). Therefore, the ancillary equipment package that
provides details for equipment on that level will be included in the Permit before installation (e.g.,
materials of construction, pipe support details, pump types and their operating limits).

‘Thirty-five of the approximately 150 packages scheduled have been prepared, made available for review
by the public, and have been incorporated by Ecology into the Permit. The remaining engineering
packages will be submitted to Ecology for review and inclusion in the Permit over the next several years.

2 Aligning Attachment 51 with Compliance Schedule
Packages

Since the Permit was issued in September 2002, thirty-five compliance schedule packages have been
prepared by the Permittees and submitted to Ecology, made available to the public for review, and have
_been incorporated into the Permit by Ecology. These packages addressed secondary containment
systems, tank systems, containment buildings, and container storage throughout the WTP. Information
submitted in these packages consists of assessment reports prepared by an independent, qualified,
-registered professional engineer; general arrangement drawings; process flow-diagrams; piping and
msirumentation diagrams; assembly drawings; specifications; data sheets; and descriptive documentation. .
Following public review, Ecology incorporated the components of these permit packages into Appendices
located in Attachment 51 and reissued the per.rmt on March 31, 2003, July 25, 2003, September 9, 2003,
and December 18, 2003.



Cons1stent with the requirement to submit information for the Hanford RCRA Facﬂl’fy Permit resubmittal,
~this modification aligns the text portions of Attachment 51 Chapters 1, 2, 4 and Appendlces 4A and 6A
with these approved packages. Otherwise, this realignment would have occurred prior to the inifial
receipt of dangerous waste, consistent with Permit Condition II1.10.E.9.e.vi. Examples of changes made
to the text portions of Attachment 51 as a result of these approved permit packages include:
¢ Updating plant item names, identification numbers, and sizes _
s Replacing process figures from Appendix 4 A with the following engineering drawings:
process flow diagrams and piping and instrumentation diagrams
s Replacing general arrangement figures with general arrangement engineering drawings
o Referring the reader in Chapter 4 to documents that remde elsewhere in the permit to obtain
additional information
+ Referencing permit tables contained in the WTP Unit portlon of the Hanford RCRA Faclhty
Permit. .

3 Plant Reconfiguration

This modification addresses recdnﬁgﬁraﬁons affecting PTF, the LAW vitrification facility, and the HLW
- vitnfication facility. The first reconfiguration eliminates the technetiunt removal system. The second
revised the WTP configuration to 2 LAW and 2 HLW melters. These are described below.

3.1  Elimination of Technetium Removal System

This modification proposes to eliminate the technetivum removal system located in the PTF. Narrative
description and figures in Attachment 51 Chapter 4 and Append1x 6A have been updated to incorporate
this change

The decision to terminate efforts to incorporate a technetium removal system in the WTP is consistent

with DOE’s 1996 technical analysis' regarding tank waste preireatrnent. That analysis indicated, to the

satisfaction of the U.S. Nuclear Regulatory Commission® (NRC), technetium removal was neither

required (it is low level waste and not highly radioactive), nor economically practical. Even though the

analysis and DOE’s agreement with the NRC indicated technetium removal was not required, a

technetium removal system was included i the WTP conceptual and preliminary design. The work done

during design again confirmed that technetium removal is not a practical, cost-effective process. In

summary: - :

o The ability to remove technetium from Hanford tank wastes has not improved. It would be a

costly and speculative process

+  The amount of technetium that would be in the LAW is less than previously thought --
approximately 25,500 curies (0.02% of the total tank radionuclide inventory)-

& - With a robust waste form, technetium projected dose levels, even thousands of years in the
future, are a small fraction of regulatory standards.

! Technical Basis for Classification of Low-Activity Waste from Hanford Site Tanks, WHC-SD-WM-TI-699, Rev.
2, dated Sepiember 1996.

% Letter from Carl J. Paperiello, Director, Office of Nuclear Material Safety and Safeguards, NRC, Washington,
D.C., to Jackson Kinzer, Assistant Manager, Office of Tank Waste Remediation System, DOE-RL,
“Classiﬁcation of Hanford Low-Activity Waste Fraction,” dated June 9, 1997,



The plant items removed from the Permit as a result of this proposed modification are identified below:

_Table 1 Technetium Removal Process Plant Items Deleted from PT Facility

Plant Ttem Name from the Permit | Plant Item Number from
' the Permit
Technetium Jon Exchange Column C13001 :
Technetium Ion Exchange Column C13002
Technetivm JIon Exchange Column C13003
Technetium Ion Exchange Column C13004
Caustic Rinse Collection Vessel V13008
Treated LAW Buffer Vessel ' V43110A
i Treated LAW Buffer Vessel V43110B
Treated LAW Buffer Vessel V43110C
Technetium Eluant Recovery Evaporator V43069
-{ Recovered Technetium Eluant Vessel ] V43071
" { Process Condensate Hold Vessel V41413
" 1 Technetinm Concentrate Eute Pot . V43072
Associated Ancillary Equipment '

3.2  Melter Configuration

This modification proposes to change the configuration of the WIP from 3 LAW melters and I HLW -
melter to 2 LAW melters and 2 HLW melters. Narrative description and figures in Attachment 51
Chapter 4 and Appendix 6A have been updated to incorporate this change.

The Hanford Federal Facility Agreement and Compliance Order (HFFACO or Tri-Party Agreement)
milestone for completion of waste processing is 2028. An analysis of options was performed to maximize
the opportunity for using the WTP to complete this waste cleanup mission at Hanford. It was determined
that the first step relative to accelerating the Hanford waste processing to meet the Tri-Party Agreement
milestone of 2028 is that installed capacity must be constructed that can achieve high initial throughputs
of HLW. The results of significant research and technology, flowsheet analysis, process modeling, and
design evolution were used in the analysis. Based on this effort, the WTP configuration of 2 HLW-and 2
- LAW melters meets the initial performance requirements of the WIP and maximizes the opportunity for
using the initial WTP to complete Hanford’s tank waste clean-up mission. :

The plant items added to the design as a result of this proposed modification are identified below:.

Table 2 Plant Tiems Added to HLW Vitrification Facility as a Result of New Melter
Configuration '

Plant Item Name

Plant Item Number -

SBS Condensate Receiver Vessel

HOP-VSL-00903

Canister Decon Vessel 2 BEDH-VSL-00004
| Metlter 2 Feed Preparation Vessel HFP-VSL-00005

Melter 2 HLW Melter Feed Vessel HFP-VSL-00006

Decontamination Tank Melter Cave 2 HSH-TK-00002

Melter 2

HMP-MLTR-00002

Melter 2 Wet Electrostatic Precipitator

HOP-WESP-00002

Melter 2 Submerged Bed Scrubber

1 HOP-SCB-00002

Melter 2 High Efficiency Mist Eliminator (HEME)

HOP-HEME-00002A

| Melter 2 High Efficiency Mist Eliminator (HEME)

HOP-HEME-000028B




Table 2 Plan Iteras Added to HLW Vltnﬁcatxon Facﬂlty as a Result of New Melter

Configuration
Plant Iiem Name - Plant Item Niumber
Activated Carbon Adsorber HOP-ADBR-00002
Silver Mordenite Column HOP-ABS-00603
| Thermal Catalytic Oxidizer ' HOP-SCO-00004
NOx Selective Catalytic Reducer HOP-SCR-00002
Associated Ancillary Equipment

~The plant items remo_ved‘ from the Permit as a result of this preposed modification arc identified below:

Table 3 Plant ltems Removed from the LAW Vltrlﬁcauon Facility as a Result of -

New Melter Configuration
Plant Ttem Name from the Permit Plant tem Number from

. ' ' ' the Permit

Melter 3. Concentrate Receipt Vessel 3 V21003
| Melter 3 Feed Preparation Vessel ) V21301 -

Melter 3 Feed Vessel V21302

Melter 3 SBS Condensate Vessel - | v22301

Melter 3 Submerged Bed Scrubber C22301

Melter 3 Wet Electrostatic Precipitator 1 G22301

LAW Melter 3 D22301 -

Associated Ancillary Equipment

4 Updates Reqmred by the Hanford RCRA Facﬂlty Permit
Resubmittal

As part of the third phase of permitting described in Section 1 above, Attachment 51, Chapter 4 is

 required to be updated prior to initial receipt of dangerous waste (permit condition IIL.10.E.9.e.vi). The -
purpose of this update was to cause Chapter 4 to be consistent with the compliance schedule packages
that had been submitted and approved by Ecology.

Chapter 4 is being revised now, however, in support of the Hanford RCRA Facility Permit resubmittal.
Narrative descriptions, tables, and figures associated with regulated systems of the WTP that have not yet
been the subject of compliance schedule packages have been updated. These updates result from the
normal design process, and consist of:

 Updated plant item names, identification numbers, and sizes

* Updated process flow figures and associated narrative descriptions to bring the Permit
description of the WTP into alignment with current design
* . Removal of the immobilized LAW vitrification facility container storage area

» Removal of the central waste storage area 7

¢ Inclusion of additional containment buildings in the LAW vitrification facility

* Inclusion of additional containment buildings in the HLW vitrification facility

s Modifications to the HLW and LAW vitrification facility offgas treatment trains

"These updates to the WTP will be the subject of future compliance schedule packages, as necessary,
where additional details required by the Permit will be submitted to Ecology for review and approval, as
-tequired. These updates are briefly discussed in the paragraphs below.



4.1  Updates to Plant Items

At the time the Permit was originaﬂy issued, WTP tanks and miscellaneous units were identified using the
BNFL, Inc. numbering system. Plant item names and identification numbers have been updated in this
~.proposed modification to match the BNI equipment numbering system. This will align the plant item _
names and identification numbers presented in the Permit text with the drawings and documents that have

. been approved by Ecology and incorporated in the Permit appendices. In addition, the sizes of certain

* plant items have changed, and other plant items have been deleted as the W’I‘P de51gn has evolved since
- the Permit was first issued.

‘Fanks and miscellaneous units with updated sizes are identified below:

" Table 4 Tanks and Miscellaneous Treatment Units Size Change

Plant | Process System Plant Htern Name Plant Itemn Number Total Volume
' FromUS { ToUS
: Gallons .| Gallons
PTF | Plant Wash and Disposal Ultlmate Overﬂow PWD-VSL-00033 | 23,000 41,650
(PWD) | Vessel '
PTF | Plant Wash and Dlsposal | HLW Efﬂuent Transfer | PWD-VSL-00043 | 23,000 41,650
: (PWD) Vessel .
PTF | Plant Wash and Disposal C3 Floor Drain PWD-VSL-00046 | 450 4,982
{(PWD) Collection Vessel '
PTF | Rad. Liquid Waste Disposal | Alkaline Efftuent 1 RLD-VSL-000174 | 42,950 34,340
HEE (RLD) Vessels RLD-VSL-000178B
LAW | LAW Concentrate Receipt Melter I Concentrate LCP-VSL-00001 14,392 18,130
(LCP) ‘| ‘Receipt Vessel. :
LAW | LAW Concentrate Receipt Melter 2 Concentrate . | LCP-VSL-00002 14,392 18,130
(LCP) Receipt Vessel
LAW | LAW Melter Feed (LFP) Melter 1 Feed LFP-VSL1-00001 - 6,221 19,123
, Preparation Vessel ' . '
LAW | LAW Melier Feed (LFP) . Melter 2 Feed Vessel LFP-VSL-00002 6,221 9,123
LAW | LAW Melter Feed (LFP) Melter 1 Feed LFP-VSL-00003 6,221 9,123
- Preparation Vessel . '
LAW | LAW Melter Feed (LFP) Meher 2 Feed Vessel LFP-VSL-00004 6,221 9,123
LAW | LAW Primary Offgas (LOP) | Melier 1 SBS LOP-VSL-060001 6,833 9,056
Condengate Vessel
| LAW | LAW Primary Offgas (LOP) | Melter 2 SBS LOP-VSL-00002 6,833 9,056
Condensate Vessel
LAW | Rad. Lignid Waste Disposal | Plant Wash Vessel RLD-VSL-00003 |.25,130 25,780
: (RLD) . |
LAW' | Rad. Liquid Waste Disposal | C3/C5 Drains/Sump RLD-VSL-00004 | 7,218 7,696
{RLD) Collection Vessel
1 LAW [ Rad. Liquid Waste Disposal | SBS Condensate RLD-VSL-00003 24,704 } 25,780
(RLD) - Collection Vessel .
{ HLW | HLW Concentrate Rccmpt Concentraie Receipt 1 HCP-VSL-00001 17,900 20,229
(HCP) Vessel No. 1 . , ]
HLW | Melter Offgas Treatment SBS Condensate | HOP-VSL-00903 10,000 1 9,861
. {HOP) Receiver Vessel No. 1 4 7
HLW | HLW Canister i Canister Bogie Decon | HDH-VSL-00001 | 2,500 3,314
Decontamination Handling | Vessel '
(HDH)




"Table 4 Tanks and MIscellaneous Treatment Units Size Change

| Plant | Process System | PlantItem Name -~ | Plant Item Number Total Volume
' i ' o ' FromUS" | ToUS-
- Gallons " Gallons
HIL.W | HLW Canister | Waste Neutralization HDH-VSL-00003 | 5,300 Y13.274
| Decontarpination Handling | Vessel
HLW | HLW Camister Melter 1 Canister HDH-VSL-60002 | 580 642
Decontarnination Handlm0 Decon Vessel
+ (HDH) _
;] HLW | Rad. Liguid Waste Dlsposal Acidic Wash Vessel RLD-VSL-060007 16,700 18,145
: (RLD)
{HLW ; Rad. Liquid Waste Dlsposal Plant Wash and Drains | RLD-VSL-00008 13,200 | 13,774
: {RLD) - Vessel ' o
HLW } Rad. L1qu1d Wasie Disposal | Offgas Drains RID-VSL-00002 ; 280 366
' (RLD) Collection Vessel . o
HLW | HLW Melter Feed (HFF) Feed Preparation Vessel | HFP-VSL-00001 8,800 8,445
1 HLW | HLW Meiter Feed (HFP) HLW Melter Feed HEP-VSL-00002 8,800 8,445
. Vessel .
LAB | Rad. Liquid Waste Disposal | Lab. Area Sink Drain RID-VSL-00164 3,180 3,200
(RLD) ' Collection Vessel : .

- Tanks and miscellaneous units removed from the design as a result of this proposed mod1ﬁcat10n are -
identified below

‘ Table 5 Tanks and Miscellaneous Treatment Units Removed as 2 Result of Design Evolution

Plant | Process System Plant Item Name Plant Itern Number

PTF | Waste Feed Evaporation (FEP) Waste Feed Evaporator Scparator Vessel | FEP-SEP-00001A

PTE ! Waste Feed Evaporation (FEP) | Waste Feed Evaporator Separator Vessel FEP-SEP-00001B

PTF | Waste Feed Evaporation (FEP) - | Demister FEP-DMST-00001A
1| PTF | Waste Feed Evaporation (FEP) | Demiister FEP-DMST-00001B
PTF | Treated LAW Evaporation Treated LAW Evaporator Separator TLP-SEP-00001
: {TLP) - Vessel _
- | PTF . | Treated LAW Evaporation Demister TLP-DMST-00001
' {(TLP}

PTF i} Associated Ancillary Equipment | N/A

* Plant Ttems listed on other tables are not included on Table 5

4.2 Updated Process Flow Figures and Narrative Descriptions

As the design has matured, waste treatment systéms have been optimized. Affected process flow figures
and narrative descriptions have been updated to reflect this optimization. The narrative descriptions have
also been updated fo align with the drawings and documents that have been approved by Ecology and -
'meorporated in the Permit appendices.

4.3 Removal of the [LAW Container Storage Area’

At the time the Permit was originally issued, the LAW vitrification facility included a storage area for
immobilized low-activity waste (ILAW) containers prior to transportation off the WTP. Since then, the
operations philosophy regarding the ILAW containers has changed to reflect “just-in-time” transportation



approach. The ILAW containers wﬂl be transported more frequently from the LAW vitrification faeility,
thus elurunatmg the need for the storage area.

‘44 Elimination of the Central Waste Storage Area

'The original WTP design included a permitted central waste storage area located within the balance of
facilities (BOF).- Secondary wastes were to be packaged and stored in the central waste storage area prior
to being transported to an approved TSD. Since then, the operations philosophy regarding secondary
wastes has been changed. Secondary wastes will be packaged and stored in approved storage within the
PT facility, HLW vitrification facility, LAW facility, and analytical laboratory. Instead of moving wastes
from these facilities to a permitted central location prior to transportation to an approved TSD, secondary
wastes will be transported directly from the WTP waste management facilities, or managed- from a
centralized waste accumulation area (i.e., less than 90-day area). |

45  Addition of Containment Buﬂdlngs to the LAW Vitrification Faéility

Three containment buildings are added to the LAW vitrification facility as a result of this proposed
modification: the ILAW canister buffer storage area (L-B025C/D), the Consumable Import/Export
Containment Buﬂdmg (L-01 19B), and LAW Pour Cave Containment Building (L-B009B, L-B0O11B,
L-B611C, L-B0O13B, L-B013C, L-B015A). These containment buildings have been part of the design of
the LAW vitrification facility, but are now being identified as arcas managing mixed waste.

The ILAW canister buffer storage area (1.-B025C/D) was originally designated as a contamer storage
* area. Since then, the operations philosophy has changed for this area to aliow re-work of ]LAW '
containers and-to provide for buffer storage for unlidded ILAW containers.

The consumable import/expoﬂ containment building (L-0119B) will be located in the west end of the
LAW vitrification plant on the 3 fi elevation. Typical waste management activities performed in this
containment building include decontamination, size reduction, and packaging of spent equipment. Simple
decontamination of components will be performed to allow contact handling. Waste streams generated
within the workshop will be volume reduced as necessary by means of disassembly or other suitable
means 1:0 fit standard packaging such as drums and/or small boxes,

The LAW pour cave containment building (rooms 1L-B009B, L-B011B, L-B011C, L-B013B, L-B013C,
‘1-B015A) will be located in the LAW vitrification plant, elevation -21 ft. It will be used for managing
ILAW containers as they are filled with glass from the LAW melters (LAW—MLTR 00061/2). The filled
TLAW containers W1H be allowed to cool with the lids off the container.

4.6  Inclusion of Additional Containment Buildings in the HLW Vitrification Facility

. Two containment buildings are added to the HL.W vitrification facility as a result of this proposed
modification: the HLW Drum Swabbing and Monitoring Area Containment Building (H-0126A,
H-0126B, and H-B028), and Waste Handling Area (H-410B, and H-411). These containment buildings
have been part of the design of the HLW vitrification facility, but are now being identified as arcas
managing mixed waste.

The HLW Drum Swabbing and Monitoring Area Containment Building (H-0126A, H-01268, and
H-B028) was originally a container storage area. Since then, the operations philosophy was revised.
Typical waste management activities performed in this containment building include staging and remote
‘handling of 55 US gallon drums containing spent consumables. Handling activities include swabbing the
drums for surface contamination and decontaminated if needed.



The waste handling area consists of rooms H-410B, and H-411 on the 58 ft elevation of the HLW

_vitrification plant. Typical waste management activities performed in this containment building include
waste sorting, segregation, and providing temporary storage of mixed waste containers (such as spent
silver mordenite). The waste handling room will contain floor space for segregated storage of emipty and
full containers, typically 55 gallon waste drums, Tools and equipment will also be stored in this
containment building. :

4.7  Modifications to the HILW and LAW Vitrification Faei.lity Offgas Treatment Trains

Three proposed changes to the offgas trains ini the HLW and the LAW vitrification facilities are included
m this proposed modification. These changes add actwated carbon absorbers to the offgas trains of the
LAW and the HLW vitrification facilities.

The Activated Carbon Adsorbers (LVP-ADBR-00001/2) miscellancous treatment sub-system removes
volatile mercury, 1odine, and acid gases from the offgas of the LAW vitrification facility. The offgas
flows through two adsorbers normally operated in series. When gaseous mercury is detected breaking

- through the leading adsorber, indicating that the carbon is loaded, the offgas flow is manually changed to
make the trailing adsorber the leading adsorber. Only one adsorber is used while the loaded activated
carbon is removed and replaced.

The Activated Carbon Column (HOP-ADBR-00001A/1B/2A/2B). miscellaneous freatment sub-system

removes volatile mercury from the offgas of the HLW vitrification facility. The offgas normally flows

through both beds in series. When gascous mercury is detected breaking through the leading bed, the

offgas flow is manually changed to make the trailing bed the leading bed, and only one colurmn is used

while the exhausted bed is removed and replaced The flow is then changed to make the fresh bed the
trailing bed.



Attachment 2
'Redlinefstrikeout of Modification

‘Part A Form 3, located in Chapter 1

Process Information, located in Chapter 4 and Appendix 4A
Inspection Schedules, located in Appendix 6A

‘List of Critical Systems, located in Appendix 2.0
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WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant
2/2004

1.0 INTRODUCTION

PARTA - | |
The Part A, Dangerous Waste Permit Application (DWPA) Form 1, for the River Protection
Projeet--Hanford Tank Waste Treatment_and Immobitization Plant (WTP) is included in the

following pages. The form includes a figure showing the location of the WTP on the Hanford
Site. - ' ' ' "

The Part A,_Q%Form 3, for the WTP is included immediately after Form 1.
o _In] g'ecembe_r 2001, the original Hanford Facility Dangerous Waste Permit Part A Permit

" Application {Patt A) Form 1, Revision 1. and Form 3. Revision 1. were submitied to the
Washington Department of Ecology

o __The February 2004 Part A Form 3. Revision 2 updates Section IV, Description of
D@g erous Wastes:; Section V., Facility Drawing; and Section VI, Photograph.

51-1-1




- WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

2/2004
ERevision 2
' . L 1. EPA/State I.D. No.
{ FORM 3 Dangerous Waste Permit Appiication Whi7slehbbloBloE
FOR OFFICIAL USE ONLY .
Application Date Received Comments
Anpproved {month/day/vear) |
N NN
1. FIRST O REVISED APPLICATION
Place an “X™ in the appropriate box in A or B below (mark ene box only) to indicate whether this is the first application you are
submilting for your facility or a revised application. I this is your first application and you already know your facility’s EPA/STATE
1 1.0 Number, or if this is a revised application, enier your facility’s EPA/STATE L. Number in Section 1 below. .
A.First Application (place an X" below and provide the appropriate date)
8 1. Existing Facility (see instruciicns for defnftion of 3 2. New Facility (complete itern below.)
“existing™ facility. Complete item below:)
For existing facilities, provide the For new facilities, provide the
MO || DAY IR date {mo/day/yr} operation began el B i T2 | dae {molday/yr) operation began
0 .13 2 I2 1 l9 I4 13 or the date constmction commenced. ) or 1s expected to begm.
{Use the boxes to the lef.) .
B.Revised Application (place an “X” below and complete Section, 1 above.}
[Xl1. Facility has an Interim Statas Permit X 2. Faci.Ety has a Final Permit
HL PROCESSES - CODES AND DESIGN CAPACITIES ‘
A Process Cade - Eoter the code from the list of process codes betow that best describes each process to be used at the facd:ty Ten
lines are provided for entering codes. Ifinore lines are needed, enferthe code{s) in the space provided. If a process will be uged that
is ot included in the list of codes below, then describe the process {including its design capaciiy} in the space provided on the
(Section HI-C),
B. Process Design Capacity - for each code eniered in column A, enter the capacity of the process.
1. Amount - Enter the amount.” ‘
2 Unit of Measures - For each amount entered in column B (1), enter the code from the fist of nnit measures codes below that
describes the unit of measured used. Only the units of measure that are listed below should be nsed,
APPROPRIATE UNITS OF MEASURE FOR
PROCESS PROCESS CODE PROCESS DESIGN CAPACITY
‘Storage: .
Conizzner (barrel, drume, ete) 301 Gallons or Rters
Tank - 802 Gallons or lters
Waste Pile ’ . 03 Cubic yards or cubic meters
Surfaee Imponndment 504 Ghallons orfiters
Disposal: .
Injection Well D380 Gallons or fiters
Landfill D31 Aere-feet (the volume that wonld cover one acre te a depth of |
one foot} of hectare-meter
Land Application D82 Aeres or heotares
OQceant Pisposal . ' D83 . Gallons per day or liters per day
Surface Ipovndment Dg4 Gallons or liters
Treatments
Tank Tal Gallons per day or liters per day
Surface Impoundment - TO2 Gallons per day or Jiters per day
Incineratos : TO3 Tons per hour or metiic tons per hour;, gallons per hour or
: liters per hour
Other (Use for physical, chemscal, thermal or T04 Gallons per day or liters per day
biolegical treatment processes not occtrring in
tanks, surface impoundments or incinerators.
Describe the processes in the space provided;
Section HE-C)
Trdts of Measare Unit of Measure Code TUnits of Mezsure Tt of Measure Code Tnits of Measure Unit of Measure Code E
Gallons G Liters Per Day v Acre-Feet iy ) i
1 Liters L Tong Per Honr D Hectare-Meter F
Cubic Yards Y Metric Tons Per Bour W Avres B .
Cubic Meters C- Galtons Per Day E Hectares Q %
Gallons Per Day U Titers Par Hour H i
ECY 930-31Form 3 (Rev HO0Y . Page 1

- 51-1-6



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

2/2004
Rewision 2
TIL PROCESSES -- CODES AND DESIGN CAPACTTIES (coniinned)
Example for Completing Section I {shown in line numbers X-1 and X-2 below): A facility has fwo storage tanks, one tank can
hold 200 gallons and the other can hold 468 gallons. The facility alse has an incinerator that can burn up to 20 gallons per hour
B. Process Desicn Capacity
Line | A.Process Code | 2. Unit of Measnre
No. {Fon fist above} | L. Amount {specify) {enier code) For Official Use Only
Xx: 4§ =X 4] 2 [44] G | i
X2z A ) 3 20 . E
1 S | ¢ 1 1,360,600 - G ]
2 8 o, | 2 5,706,000 G I
3 T 4] 1 57,000 U
4 T 0 | 4 | i | 16,000 U l
5 T 0 5 Contatnment Blde, 19,000 it
s ] [ 6 Containment Blds. 176,000 T |
7
B
9
10

C. Space for Additional process ¢codes or for describing other process {code “T04™}. For each process entered here include design
capacity.

Line No. 4 - ‘T4 = Treatment in miscelianecus units by vifrification.

Line No. 5 - T05 = Treatment in miscellaneous units, in contninment buildings for vitrified waste and secondary waste. [ !

Line No. 6 - 806 = Storage in miscellaneons units, in contatnment buildings for secondary waste. ' ) [

IV.DESCRIPTION OF DANGEROQUS WASTES

A. Damngerons Waste Number - Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will
‘handle,
Tf you handle dangerous wastes which are not listed in Chapter 173-303 WAC, enter ﬁ:e four-digit number(s) that describes the .
‘characteristics andfor the toxic contaminants of those dangerous wastes.

B. ‘Estimated Annual Quantity - For each listed waste entered in Column A, estim ate the quantity of that waste that will be handled

-on an annnal basis, For each charmcteristic or toxic contaminait entered in column A, estimate the tokal :mnua! quantity of afl the
non-fsted waste(s) that will be handled which possess that characteristic or contaminant.

ECY 930-31Form 3 {Rev. 700} ) Page 2

51-1-7



| WA 7890008967, Attachment 51
‘Hanford Tank Waste Treatment and Immobilization Plant
2/2004

‘Rexision 2

IV. DESCRIPTION OF DANGEROUS WASTES fcontiuted

C.

Unit of Mensure - ¥or each ¢quantity entered in column B, enter the unit of measure code. Units of measurewhlch must be used and
the appropriate codes are:

ENGLISH UNIT OF MEASURE CODE METRIC UNMIT OF MEASURE - CODE

Pounds bd . Kilograms K
Tone T - Metric Tons M

Tf facility records use any other unit of measure for quantity, the mnits of m easure must be converted info one of the required units of
measure taking info accotnt the appropriate density or specific gravity of the waste.

PROCESSES

Process Codes: .
For listed dangerons waste: For each listed dangerons waste entered in colnmn A, select the codefs) from the list of process codes
contained in Section ITi to indicate how the waste will be stored, ireated, and/or disposed of af the facility.

For non-lsted dangerous waste: For each characteristic or toxic contaminant entered i column A, select the code(s) ﬁ-om the list of
process codes contained in Section I to indicate all the processes that vill b_e_used to stare, ireat, and/or dispose of all the nion-listed
dangerous wastes that possess that characteristic or toxic contaminant.

Wote: Four spaces are provided for entering process codes. Ifmore are needed: (1) Enter the first three as described shove; {2)
Enter “000” in the exireme nght box of Ttem IV-D (1); and CS)Enter in the space provided on page 4, the line number and the

. additional code{s).

Process Description: H acode is not listed for & process that will be used, describe the process in the space provided on ihe form.

Note: Dangersus wastes described by more than one dangerons waste number - Dangerous wastes that can be described by more than
one Waste Number shafl be described on the form as follows:

Select one of the Dangerons Wasie Numbers and enter it in column A. On the seme line complete columas B, C, adD by estimating
the total annual quentity of the waste and describing all the processes to be nsed to treat, store, and/or digpose of the waste.

In colomn A of the next line, enter the other Drangerous Waste Number that can be used to describe the waste. In column D (2) on that
line, enter “included with above™ and make no other entries on that line.

Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerons waste,

Exarapie for completing Section IV {shown in line numbers X-1, X-2, X-3, and X4 below) - A facility will treat and dispose of an
estimzated 900 pounds per year of chrome shavings from leathertarming and finishing operation. In addition, the facily will treat and
dispose of three non-fisted wastes. Two wastes are comosive only and there will be an estimated 200 pounds per year of each waste. The
other waste is cormosive and ignitable and there will be an estimated 100 pounds peryear of that weste. Treatment will be in an mcinerator
and disposal will be in alandfill

D Processes
Tine A. Dangerous Waste No. B. Estimated Annual €. Unijt of Measure | 1. Process Codes (eneert | 2. Process Desaription
Ne. {enter code) Quantity of Waste * femtzr code) {if acode is not entered e D(I))
X1 F4 0 J 4 200 P w3 | Dao
x2 bal 0 6 z |40 - 14 703 | Dao
1 X3 L Q 0 i 100 {2 To: | D30
A4 D 4 0 2 ’ 03 | DB included with above
ECY 030-31 Form 3 (Rev. 7/00) © Pape3
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WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

2/2004

Photocopy this page before completing if you have more than 26 wastes to st

Revision 2

ECY 030-31 Form 3 (Rev. 700)

ID Number (enter from page 1)
|Wlal7fjgololofolgfo [e 17 ]
IV. DESCRIPTION OF DANGEROUS WASTES feonfinued)
B T3, Processes
Line A. Dangeroas B. Estim atzd Annual 1 C.TUnitof Measore § 1. Process Codes {entar} 2. Process Description.
| Ma. Waste . Quantity of Waste (emter code} : G code is notentered in D{I)
1 femtercode) -
1 Dot 160,000 T 502
2 plilexd { s02 Includsd with above
3 Dog2 01 -} 502 Tnciuded wits above
4 004 61 502 Encluded with sbove
‘5 D005 1701 S02 Included with above
6 D006 - { 101 502 Inclnded with above
7 D7 TO1 s02 Inclad=d with above
g Daos | 01 502 Tncinded with 2bove
E D008 TO1 502 | Included with sbove
10 |  mow T01 S92 Tncluded with zbove
11 . Dol - TO1 50z Inctuded with above
12 DOi8 01 502 | Tncluded with abovs
13 D01 o1 | 502 Tnclnded with zbove
14 D022 101 | sm { Included with dbove
15 D022 To1 S02 Included with ahove
16 DO 01 s02 Included with above
17 D00 - ™1 502 Inclnded with above
18 D033 To1 502 | Iaclnded with above
19 D034 01 $02 Included with above
20 D35 T01 so2 Tacnded witk above
21 D36 01 502 Tuctuded with dbove
22 D038 To1 | am Tnchuded with above
23 Do T01 s02 Tncloded with above
2% D040 ™1 s02 Inclzded with zbove
25 Dl T01 . 502 § Included with above
2 D043 To1 | so2 Tneluded with sbove
Poge 44
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WA 7890008967, Attachment 51

Hanford Tank Waste Treatment and Immobilizatio

n Plant
2/2004

Revision Z
Photocopy this page before completing if you have more than 26 wastes to kst
ID Number (enter from page 1) L .
whilrlsblolololzglls 7]
IV, DESCRIPTION OF DANGEROUS WASTES (continsed)
' . . 1), Processes
Line ' | A.Dmngerous E, Estim ated Annual C. Unit of Measure | I Process Codes emer) 3. Process Description
Ne. W? No. - Cuantity of Waste femtar code} . {if & code is motemtered in DI}
1 W01, 01 802 Inciuded with above
2 W2 To1 s02 Tucluded with above
3 . wrol w1 | s Tueluded with above
1 Weo2 T01 | 802 Tochided with sbove
5 FOO1 1101 302 1 Tnciuded with above
6 002 § o1 302 Included with above
7 Fo03 TGt s02 Tncluded with sbove
g Toos ™ 502 Included with sbove
9 Fo0s5 o1 S02 | icluded with sbove
10 Fozs® iton | soe Tncluded with shove
11
12
13.
14
15
15
- 17
18
19
20
21
22
23
2
25
26 .
ECY (30-31 Form 3 (Rev. 00} Page 4B
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WA 7890008967, Attachment 51 .
Hanford Tank Waste Treatment and Immobilization Plant -

2/2004
Revision 2
Photocopy this page before completing if you have more than 26 wastes to list
1 1D Number {enter from page 1) . . ;
Flallsbilohololslols 7! "
IV. DESCRIPTION OF DANGERQUS WASTES {contiaaced) :
. D. Processes
Line A Dangerons ‘B. Estimated Annual C. it of Measure § 1. Process Codes fenter) 2. Process Description
Ma. Waste No, Qantity of Waste fersier code) & acode is not eateredin DI
1 Doz 55000 e _ T4 fsor y;’:g’;ﬁ‘;ifgfg” =d 1)
2 Doz il ~fzos psm : Tncinded with sbove
3 D065 ' _ T4 | so Inctuded with abovs
4 Dogs ] o4 | sm E Includsd with above
5 D07 : T4 | sm Tacluded with fove
13 Doog IR EH Inclnded with dhove
7 Dooo 1 T4 | sor Inctaded with sbove
2 D10 : T4 | s Included with above
2 Doll | ' qToa  Jsor Tncluded with above
10 Dots : T4 | sm Tnchuded with dbove
11 DOW To4 . | 5o Inéludod with sbove
I 12 Do2Z _ : . o4 | sm Included with sbove
13 D028 ! o4 | 501 Tnclnded with sbove
4 | Do - T4 | s | Tactuded with abese
15 D030 ‘ _ T4 501 Includsd with above
i | Dom ¢ | 801 Tnchided wih above
7 | Do ' ’ Tos ] s01 Included with above
12 D35 i sm _ Inciuded with above
1% Da36 ] ) T4 |50 | Inctuded with above
20  Dga’ : ' ‘ To4 S01 1 Included with above
21 D035 CoQTod fsm | rectasedwith abowe
2 | b | T4 | 501 <] tactced with abose
23 . ] D41 | To4 501 1 Tacladed with sbove
24 DO43 ; “To4 | 501 Included with above
25 WGl ' T4 501 | Includzd with above
26 Wro2 ] To4 - | soe | Included wit above
ECY 030-31 Foren 3 (Rev. 700) Page4C

51-1-1t



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

2/2004
‘Rewvision 2
Photocopy this page before completing if you have more than 26 wastes to list
ID Number (enter from page 1)
Wlalrlsfolofolofgle 6 7 ]
IV. DESCRIPTION OF DANGEROUS WASTES (cmd)
D. Processes
Line A. Dangerous E. Estimated Annual C. Hnit of Measare | 1. Frocess Codes foren) 2. Process Deseription
Ne. Waste No. : Quantity of Waste ] (enter pode) | Gf & cade is notentered in D))
fenter cods) _ ;
1 weo! 04 | s01 Inclnded with sbove
: | wew ' T4 fsor | Incladed witk sbove
3 Foo1 ' To4  |s01 , Tnclnded with sbove
4 Fooz B ‘ To4 | 561 } meiuded with gbove
5 Foo3 _ : fws |am Ictuded with above
6 | FO04 . To4 {50t 1 Icluded with above
7} Eoos 1 Toa  |sor | : § Tncluded with sbove
g | o’ T4 [soz - : 1 Tncluded with above
5
10
1
2
3
g7
15
16
17
18
19
20
2
2
2
2
25
26
ECY 030-31 Form 3 (Rev. 700) Page 4D
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‘ WA 7890008967, Attachment 51
Hanford Tank Waste memggﬂ and gogﬁmﬁoﬂ Plant

2/2004

Photecopy this page before completing if you have more than 26 wastes to list.

ECY 03031 Form 3 (Rev. 7/00)

1D Number (enter from page 1)
Whabblhiollsll 7]
IV. DESCRIPTION OF DANGEROQUS WASTES {confinwed)
D. Protesses
Line A, Dangerons B. Estimated Arnual . Unit of Measure { L Frocess Codes fentery 2. Process Description
. * Waste No. Quantity of Waste fenter codz) f acode s notentired in DE
i DO02 4,500 T 1705 |son  |sos mww_shwﬂﬁ”ﬁ” I
z " Dot T05 {s01  so0s Tncluded with sheve
3 DOGS Tos so1 =08 Tnciuded with sbove
1 oG T05 | s01 ] s0e Tncluded with sbove
5 Dog7 TS 801 S06 Included with shove
3 D08 T0S 801 506 Included with above
7 Doos 05 st 1sne Tncinded with above
g DO1s TO5 261 305 Tncluded with 2bove
5 Dol 95 sor |06 | Inctuded with sbove
10 Do - T05 s01 506 Included with shove
11 Dolg TO5 501 06 Included with sbove
12 Do T95 so1 | s0s Ineluded with sbovc
12 DU2e Ta5 s01 08 Tncluded with shove
14 Doz 15 Ysor | sos Tutladed with shove
15 . D030 Tos  fser | sos. } Included with sbove
1§ Doz T45 501 506 Tncluded with zbove
17 D034 T05 301 $06 Tnelnded with sbove
18 DO35 TS5 sor | s06 Tncinded with above
% Doss Tos | se 306 Incindsd with dbive
26 DO38 T95 s01 506 Tnclnded with above
21 Doz fros  fsor  {ses Tnctuded with above
22 Do4C TO5 s01. | s06 Tncluded with sbove
b o H To5 s01 505 1 Tactuded with above
24 Dods 1 Tos 01 06 Tnctuded with above
2 W1 {105 {se 506 Included with zbove
2% WTo2 T} Tos 501 ] s06 Incinded with zbove
Mmmn‘hm
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. WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

2/2004

. Re.vi:sion 2
Photocopy ihis page before completing if you have more than 26 wastes to list
D Namber (entér from page 1} .
Wlal7iglolololoislo ls i7 |
1V. DESCRIPTION OF DANGEROUS WASTES (continsed)
. 1), Erneesses
Line A.Dangercus B.Estimated Annual C. Unit of Measure | 1. Frocess Codes (emer) 1 2.Process Desoription
| Mo, | WasteXNo. feior Guantity of Waste - teutercoda} {if @ code is ot entered in DED}
] cods)
1 WPl T3 fsol | S06 | Excluded with above
2 WRO2 . 05 01 506 Included with dbove
3 F001 ToS 4 S0l 506 Included with above
4 Fog2 Tos 501 206 Included with above
5 Foo3 Tes |01 | S06 Tncluded with sbove
§ Foc4 ToS 301 306 Included with above
7 E005 105 dse1  |sos Tncluded with dbove
8 F03" T0s | so1 =06 Tostuded with sbove
; -
10
n
12
13
14
15
16
17
18
1%
20
21
22
23
3]
25
26
ECY 030.31 Form 3 (Rev. 7/00) - PagedF
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WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immocbilization Plant

2/2004

Revision 2

1V. DESCRIPTION OF DANGEROUS WASTES (continued)

E. Use this space to list additional process codes from Section D(1)

i a. F039 is amultisource leachate inchided as a waste derived from noa-specific source wastes FOO1 through FO05.

V. FACILITY DRAWING

See facility deawing, inchuding alf existing facilifies, on pags 5.

YL FHOTOGRATHS

See facility photograph on page 7
VII. FACTLITY GEOGRAPHIC L.OCATION "This informati on is provided on the attacked Facifity drawing and photograph.
LATITUDE (degrecs, minuics, & seconds) T LONGITUDE {degrocs, mimites, & scconds) -
VIL FACILITY OWNER

A Ifthe facility owneris alse the facility operator as listed in Séction VI on Form 1, “General Information,” place an “X™ in
the box to the left and skip to section IX below.

B. Ifthe facility owner is not the fucility operator as listed in Section VII on Fom 1, complete the following:

1. Name of Facility’s Legal Owner See Form 1 page B. Phane Number (area code & rno.}
N I N R S R I D A A R DN B B ST T T ] |
1 & 11 1 1 | I AN T N | IS L1 1 1
3. Street or P.Q, Box 4. City or Town 5. State 6. Zip Code
I R R DU B N 1T T T I T 1 T 1
5 S S O D I A A R I I B S | I 11 | I N

IX. OWNER CERTIFICATION

1 certify under penalty of law that Thave perscnelly exansined and am familiar with the information submitted in this and aff attached
documents and that based on my inguiry of those individuals inmnediately responsible for obtaining the information, I believe that the
subwitted infonmation is true, acourate, and complete. T am aware that there are significant penalies j&r subpnitting false
information, including the possibility of fine and imprisonment. :

Name {print or type) Signature Date Signed
See attached certification :

X. OPERATOR CERTIFICATION

Y certify under penalty of law that Thave personally examined and am familiar with the infrmation submitted in this and all aitached

documants and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the |

submitted information is irue, avourate, and conpiete. Iam aware that therz are signifivant peralties for submitting false
information, moluding the possibility of fine and lmprisonment

Name (print or type} Signature Daie Signed

See attached certification

ECY 03031 Forz 3 (Rev. 7/00) - : Poge 5
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This information is exernpt from public inspection and copying.

_ OFFICIALUSEONLY

This information is exempt from public inspection and copying.
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Part A Ferm 3 Certification

IXANDX. - OWNER AND OPERATOR GCERVIFICATIONS

I certify under penaliy of iaw that this document and all attachments were preparéd under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based-on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the information, the information submitted is;
to the best of my knowledge and belief, true, accurate, and complete. Iam zware that there are significant

penalties for submitting false information, including the possibility of fine and imprisonment for knowing -

viclations.

Owner/Operator ) Date
R.1. Schepens, Manager

U.S. Department of Energy,

Office of River Protection

Co-operator Date
1. P. Henschel, Project Director

Hanford Tank Waste Treatment and Immobilization Plant

Bechtel National, Tne.

ECY 030-31 Form 3 (Rev. 7/00) Page 3
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4.0 PROCESS INFORMATION
4.1 PROCESS DESCRIPTION

Mixed Waste is managed by the Hanford Tank Waste Treatment and Immobilization Plant
(WTP) using tanks, containment, buildings, container storage areas, and miscellaneous unit
svstems. The pretreatment facility uses tank systems. miscellaneous unit systems {(defined in’
Chapter 10, Section II1.10.G of this Permit). and containment buildings to prepare waste feed
from the Hanford Site double-shell tank (DST) system for ﬁtriﬁcatio_n. The low-activity waste
(LAW) vitrification facility is a miscellaneous urit system, and uses tank systems, miscellaneous

containment buildings to vitrify LAW feed. The high-level waste vitrification facili
a miscellaneous unit system (defined in Chapter 10, Section IIL10.J and ITL.10.K of this Permit),
and uses tank systems, miscellaneous unit sub-systems, containment buildings. and container
storage areas to vitrify HLW feed. A tank svstemn and a container storage area are used at the
analviical laboratory (LAB). Container storage is used in the balance of facilities (BOF) for

waste management activities. These waste management act1v1tles are discussed in the following
sections. :

Please note that source, special nuclear and byproduct materials. as defined in the Atomic Energy
Act of 1954 (AEA). are regulated at the U. S. Department of Energy (DOE) facilities exclusively
by DOE acting pursuant to its ABA authority. DOE asserts that pursuant to the AEA. it Has sole
and exclusive responsibility and authority to regulate source, special nuclear, and byproduct
materials at DOE-owned nuclear facilities. Information contained herein on radmnuchdes is

provided for process description purposes only.

4.1.1 Process Overview

feed ﬁom the Hanford Site double—shell tank (DST) system in the pretreatment plant. The
pretreatiment plant will separate the waste into two feed streams for the low-aetivity-waste
(LAWY and high-activity-level-waste fHL WY melters. The term LAW feed generally refers to the
superhatant portion of the DST system waste, and HLW feed generally refers to the high solids
content portion. Feed from the DST system is expected to be of four major waste feed types, or
waste feed envelopes. These waste feed envelopes are described as follows:

¢ Envelope A. This waste feed eﬁvelope will contain cesium ard-techretium-at concenirations
. high enoungh to warrant removal of these radionuclides during pretreatment, to ensure that the

immobilized low-activity waste (ILAW) glass waste-will meets applicable requirements. i _

‘|

¢ Envelope B. This waste feed envelope will contain higher concentrations of cesium than
envelope A. BetheCesium and-technetium must be removed to comply with the ILAW
specifications. This envelope may also contain concentrations of chlorine, chromium,
fluorine, phosphates, and sulfates that are higher than those found in envelope A, which may
Timit the waste incorporation rate info the glass

51-4-1
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¢ Envelope C. This waste feed envelope will contain organic compounds containing
complexed strontium and transuranics (TRU) that will require removal in a processing step
unique to this waste envelope. As with envelopes A and B, cesium-and-technetiurn will also
require removal in the pretreatment process to ensure that TLAW glass waste-meets -
apphcable requirements. :

. Envelope D. HLW feed will be i in the form of a slurry contammg approximately 10 to -
200 grams of unwashed solids per liter. The liquid fraction of the slurry will be cempesed-of
residuesfromgeparated from the solids and classified as envelope A B, or C waste, and-tThe
solid fraction will be envelope D waste.

The WTP treatment processes are designed to immobilize the waste constituents in a glass matrix

by vitrification and to treat the offgas from the processes to a level that protects human health
and the environment.

Two similarly designed vitrification systems will be used in the WTP. One system will
immobilize the pretreated LAW feed and the second will immobilize the pretreated HLW feed.
The dangerous waste constituents in the melter feed will be destroyed, removed, or immobilized
in a glass matrix through the vitrification process. The ILAW and immobilized high-level waste

- (IHLW) produced by the WTP will be in the form of glass packaged n steeI contalners for
" ILAW and steel canisters for IHL. W-and-pla ren

(TSDyfacitities.

Secondary waste streams (e.g., radisactive-and-dangerous_and mixed solid waste, nonradioactive
and nondangerous liquid effluents, and radieactive-mixed waste and dangerous liquid éffluents)
will be characterized and recycled into the treatment process, transported to permitted treatment,
storage, and/or disposal (TSD) facilities located on the Hanford Site, or transported off-site, as.
appropriate. Nonradicactive dangerous waste will also be generated by laboratory and

maintenance activities. This waste w111 be managed at the WTP umtil it can be transferred to an
off-site TSD umnit.

“There are four primary components of the process-at-the-WTP: prefreatment, LAW vitrification,

HLW vitrification, and the anatytical laboratory. In addition, each of these waste freatment

- processes is supported by systems and utilities known as the balance of facilities-{BOE). The

following discussion presents an overview of these waste treatment processes and BOE-balance

of facilities systems at the WTP. Figure 4A-1 presents a simplified process flow ﬁg&fe-maggam
of the WTP treatment processes.

Pretreatment

The waste feed will be stored and subsequently treated in the pretreatment plant prior to
vitrification. The processes in the pretreatment plant will condition the waste feed and remove
cesium, technetivmstrontium, TRU compounds, and entrained solids. The waste feed will also

- be processed through ultrafiltration to separate the solids.

There will be three-four types of waste management units in the_pretreatment plant, as follows:

514-2
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o Container storage areas

» Storage-and-treatmentiTank systems
s Containment buildings
*__Miscellaneous treatment systems

The structure of the pretreatment plant #4ll-beis supported by a reinforced concrete foundation.
The superstructure will be made of structural steelwork with a metal roof. Typically, the process.
cells mthln the pretreatment plant will be constructed of remforced concrete—te—pfetee’e-plaﬂt -

A - - L&t} 5 - E --0 -----

Seeﬁem#%—i.l Table 4- ll prowdcs mformatlon on secondarv conta:lmnent Flgure 4A—2 and 4A-
2 A present simplified process flow diagrams of the prefreatment processes.

LAW Vitrification
The LAW vitrification plant will house the vitrification systems for production of the ILAW..

~ FeurThree types of waste management units will be located in the LAW vitrification plant as

follows:

OContainer-storageareas
* Sterageand-treatiment-tTank systems
¢ Containment buildings

s Miscellaneous units-EAW-meltersireatment sub-systems

The LAW vitrification plant building-will be constructed of reinforced concrete and structural
steelwork. The below-grade portion of the building structure wilt-beis made of reinforced
concrete, and the superstructure will be made of reinforced concrete and structural steelwork
w1th a metal roof The plant structure will be supported by a remforced concrete mat fouudatlon

' feaﬂé‘c—m—Seeﬁeﬁ-ﬂ:—Z—z Table 4—11 rov1des mformatlon on secon containment.

Figure 4A-3 presents a sxmphﬁecl process flow dlagam of the LAW vitrification treatment -
processes
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HLW Vitrification | |
The HL'W vitrification plant will house the vitrification systems for producing IHLW. Four
types of waste management units will be located in the HL'W vitrification plant, as follows:

+ Container storage areas

* Treatmenttank systems

¢ Containment buildings :
o Miscellaneous urit-(HL-W-melter)treatment sub-svstems

The HLW vitrification plant will be constructed of reinforced concrete and structural steelwork.
The below-grade portion of the building structure wwill-be-ofis reinforced concrete construction,
and the superstructure will be made of structural steeiwork with a metal roof. The plant structure
will be supported by a reinforced concrete mat foundahon ﬁae—eeﬁ—aﬂd—eave-—ﬂeefsaﬂd—a

' ee&ta&&meﬁ%éeﬁhe—pfeeess—taﬂksSecondarv conta,mment is prowded as reqmred for tank

svstems and mlscellaneous umt sub-svstems mana@g dangerous or nm(ed wast —Fuﬁhef

secondarv eontmmnent Flgure 4A-4 presents a sunnhﬁed process ﬂow diagram of the HLW
vitrification treatment processes.

Analvtical Laboratory _

The analytical laboratory will house the hot cells, laboratories, and systems for analvzing process
samples and managing regulatory compliance samples. Two types of waste management units
will be located in the analytical Jaboratory, as follows:

¢ Container storage areas
¢ Tank svstems

The analvtical laboratory will be constructed of reinforced concrete, structural steelwork, and a
metal roof. The below-grade portions of the building structure will be constructed of reinforced
concrete. The analvytical laboratory structure will be supported by a reinforced concrete mat
foundation. Secondary containment is vrowded as reqmred for tank systems managmg

dangerous or mixed waste,

Balance of Facilities{BOT}
The BOEbalance of facilifies %qﬂ-mcludes—byéeﬁﬁﬂeﬂ; support systems and utilities required
for the waste treatment processes within the four-main-process-areas-{pretreatment, LAW

- vitrification, HLW vitrification, and the analytical laboratory}. The BOEbalance of facilities

support systems and ufilities witkinclade, but are not belimited to, heating and cooling, process

“steam, process water, chilled water, primary and secondary power supplies, and compressed air.

The balance of facilities also includes the glass former reagent system (GFR) that supplies glass
former reagents 10 the LAW and HT W vitrification facilities. Regulated waste management

51-4-4
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units within the balance of facilitiesBOE include the HE W -out-ef-serviesgpent melter storage

arearthe LA W out-of service-melterstorage-areafacility; and the nonradioactive dangerous Waste

storage area;-and-the-central- waste storage facility.

4.1.2  Pretreatment Plant

The pretreatment plant is designed to recetve mixed waste from the DST system and separate
and prepare the LAW and HLW feed streams for vitrification. The main functions performed at
the pretreatment plant are as follows:

. Recei-ve waste feeds from the Hanford Site DST system-

s Separate cesium, strontium, technetium-and TRU radionuclides from the waste feeds:
o Segregate solids into the HLW feed stream-

» Concentrate the separated radionuclides-

o Adjust the conceniration of the waste for vitrification-

s Collect and monitor liquid effluents: ' _ .

» Blend waste fractions to optimize treatment steps—

The purpose of this section is to describe the major systems associated with the pretreatment
plant. Descriptions of process systems, ventilation systems, and mechanical support systems
associated with the pretreatment plant are provided in the foliowing sections.

ﬂewe%ﬁm&fy—pfeeess—&ys%emHﬁé—tThc followmg ﬁgures found in Appenchx 4A and

‘drawings, found in WA7890008967, Dangerous Waste Portion of the Hanford Facility Resource
.Conservation and Recovery Act Permit for the Treatment Storage, and Disposal of Dangerous

Waste (DWP), AppeﬂdﬂeAttachment 4A51, Appendix 8, provide additional detail for the
pretreatment plant:

+__Simplified flow figure for the WTP

o Simplified-pProcess flow figures and drawings for process information
* Typical system figures depicting common features for each regulated systcm

+ Simplified-gGeneral arrangement figures and drawings showing locations of regulated
eqmpment—aﬁé—&ssee}a%eé—taﬂkﬁ

» Waste management area figures-and-drawings showing plant locations to be permitted

Instrumentation, alarms, controls, and interlocks will be provided for the tank systems and ,
miscellaneous treatment systems to indicate or prevent the following conditions. as appropriate:

51-4-5
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o Overfilling: Plant items are protected against overfilling by liquid level indication, high level
instrumentation interlocks to shut off feed sources. and process control system control

ﬁmcﬁons backed up by hard wired trips as required.

e T.0ss of containment: Plant items are hrotected against containment loss by liquid 1evel
indication, and by process control system control and alarm finctions as required, including

shut off of feed sources. Each plant item that manages liquid mixed or dangerons waste is
provided with secondary containment. Sumps associated with the management of liquid

mixed or dangerous waste are provided with liquid level instrumentation and an ejector or
" pump to empty the sump as needed. - :

e Inadvertent transfers of fluids: System sequential operations are properly interlocked to
prevent inadvertent transfers at the wrong time or to the WIONE location.

In addition to level control. temperature and preSSu:e may be monitored for tank Sﬁfems and

‘miscellaneous treatment systems in some cases. Additional information mav be found in the
system logic descriptions located in DWP Attachment 51, Appendix 8.13. Regulated process

and leak detection system instruments and parameters will be provided in DWP Table I1.10.EE
“for tank systems and in DWP Table II1.10.G.C for zmscellaneous treatment systems

4.1.2.1 Waste Feed Receipt Process System (FRP)-System
Ficure 4A-5 'oresents a sxmnhﬁed PIOCESS ﬂow diagram of the wasgte feed reccmt Drocess svstem

afeeess-ssrstem—( FRP) 18 to receive batch transfers of LAW waste feed from the DST system, and
to store the waste pending processing through pretreatment. Each waste feed receipt
vesselWaste Feed Receipt Vessels (FRP-VSL-00002A/B/C/D) has a workinge volume of
approximately 375.800 gallons, for a total working volume of apprommately 1.5 million gallons.
Waste feed will normally be transferred from the DST system in appreximately-t-million sallon

batches up to 1 million gallons into 3three of the 4four waste—feed—%eeem‘e—vesselWaste Feed
Receipt Vessels (FRP-VSL-00002A/B/C/D). The fourth vessel containing waste feed from the

preceding transfer is used to sustain production while the current batch transfer is being mixed
and sampled to verify waste characteristics. '

The ERDP waste-feed receipt-vessel Waste Feed Receipt Vessels (FRP-VSL-00002A/B/C/D) can
also receive excess recycles or excess concentrate from the waste feed evaporaterion process
system (FEP). and off-specification treated LAW from the ireated LAW concentrate storage
process system (TCP). The LAW feed stored in the ERP waste-feed receiptyvessel Waste Feed
Receint Vessels (FRP-VSL-00002A/B/C/D) is batch—iransferred forward for processing to either

' 51-4-6
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the FEP system or to the ultrafiltration system (UFP). The FRP sysiem also has the eapablhtv to
return stored waste to the DST system.

The main components of the FRP tank system are: ' . !

» Three wWaste transfer lines
» Fourwaste-feed receipt-vesselWaste Feed Receipt Vessels GLHQQGAF RP-VSL-00002A;

RLI—L@%Q/B—&LI—}GQGfC—aﬁd-XLH—Q%@/D)

® Vesselinlet a_.nd outlet valve headers

Waste feed is received from the DST system through the i mner plpe of any one of three co- -axial
transfer p&peshnes hese-pip 3 2t : 5

feeé—feeemt—vesselWaste Feed Recemt Vessels (FRP-VSL- OOOOZA/B/C/D) The inlet and cutlet

valve headers and pumps are used in combination to facilitate the transfer of waste from one
waste-feed receipt-vessel Waste Feed Receipt Vessel to another, forward transfer of waste to the

pretreatment process, or the return of waste to the DST system using the transfer lines.

FRP system design features include:

. Canabilitv to pressure—test both the inner and outer fransfer lines for integrity
s Transfer line leak detection system for integrity indication during transfer

A cor Tine fushineand-drain bii
o Transfer line flushing and draining capability Permi

ﬁiﬁ@ﬂiﬂe”“’“h"“ oyt 3mm s +r\wnn nptraana] a1 1A 1acral
rort o IO TE Ot O T OOt IO Ox

o  Vessel vent to the pretreatment vessel vent process system (PVP)—‘ee—efe%Le&E-messmzatmﬂ—eé?
avessel

e__Forced air purge and passive air purge of the vessel vapor snace for mifigation of hydrogen
gas buildup :
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.o Internal pulse iet' mixers (PIMs) for solids suspension and shirry mixing

“The wastefeedreceipt-vesselWaste Foed Receipt Vessels (FRP- VS1-00002A/B/C/D) are

~secondary containment. This secondary containment will have a gradient designed to channel

WA 7890008967, Attachment 51
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¢ Remote sampling capability off the djschaige of the transfer pump
e Vessel spray rings for vessel decontamination '

desi fmed for a 4O~Vear hfe and are of welded sta:mless steel constructlon Each %aalevessel is

1n an maccess1ble (black) ccll Each ce}l is nartiallv hned W1th Welded stamless steel for

liguid to a Jow—point sump within each black cell. Each sump is equipped with liquid leve] -
instrumentation and is alarmed for detecting loss of vessel or piping inteerity. Each sump IS
equipped with an emptyving ejector.

The FRP system pumps (ERP-PMP-0001/2AY-and valve headers are located in a hot cell to
facilitate remote replacement. The hot cell is also partially lined for secondarv contamment

The hot cell has sathree instrumented sumps for liquid detection.

The FRP black celis are located around the hot cell. Hvdraulic connections connect the black
cells; to each other and connect selected black cells and-to the hot cell. These hvdraulic
connections are used to cascade fluid flow between cells in the event that the FRP black cell

secondary containment hold-up volume is exceeded. As the liquid cascades from cell to cell it
will reach the hot cell. :
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4.1.2.2 'Waste Feed Evaporation Process System (FEP)

Figure 4A-6 presents a simplified process flow diagram of the waste feed'evaporatioﬁ process
system (FEP). The primary process functions of the FEP tank and miscellaneous treatment
system are-is to concentrate LAW feeewe—waste—from the FRP—aﬁd—Ha&SeeHaﬁeeaﬁ—fee—yele

eeﬁeeﬂtfaﬁeﬁ)—te—tfaﬁsé'eﬂhe—waﬁedﬂute HLW feed ﬁ'om the HLW la;z storage and feed
blending process svstem (HLP). and recvcle from the plant wash and disposal process system
(PWD) and the spent resin collection and dewatering process system (RDP). The waste-foed
Waste Feed Evaporator Separator Vessels (FEP-SEP-00001A/B) will
deliver concentrate to the Hultrafiltration Pprocess Ssystem (UFP);-te-condense-the, eQverhead
vapors and transfer non-condensables from the waste-feed evaporatorseparator-vessel Waste
Feed Evaporator Separator Vessels (FEP-SEP-00001 A/B) are routed to the Pprimary :
Ceondensers (FEP-COND-00001A/B). Process condensate from the Pprimary Ceondensers
(FEP-COND-00001A/B) and steam condensate from the vacuum system are collected in the
AW feed-evaperator-condensate-vessell AW Feed Evaporator Condensate Vessel
(FEP-VS1.-00005) and discharged to the Rradioactive Eliquid Wwaste Bdisposal Systera-process

system (RL.D);. The non-condensables from the vacuum system and-are discharged te-vent
ﬂea-eeﬁdeﬂﬁ&ble—g&ses—to the PVP fef-ﬁsea{meﬂ%sﬂ

ff nonnal COIldlthI’lS eXCess chlute recycles to the FBP w' Waste
Feed Evaporator Feed Vessels (FEP-VSL-00017A/B), or excess concentrate from the FEP waste
feed-evaporator-separater-vessel Waste Feed Evaporator Separator Vessels (FEP-SEP-Q0001A/

B), can be routed to the FRP system for interim storage. Washed solids from the UFP svstem
that are collected in the HLP system that are too dilute for feed to HLW vitrification can also be
ggmpntr_ateé

The -main components of the FEP tank and miscellaneous treatment system are: as follows.

Tanks

. ;Ewe%as%eéeed—e%&teﬁ%ed—vesselWaste Feed Evaporator Feed Vessels |
- (MHG0IFEP-VSL-00017A-and V-41001/B)

o LAW Feed Evanorator Condensate Vessel (FEP-VSI -00005)
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e Vessel outlet valve headers

Miscellaneous Treatment Systems
?&wze—seﬁafatewesse}sWaste Feed Evaporator Separator Vessels (FEP-SEP- 00001A/B1

. -'Pwe—Panmarv Ceondensers (FEP-COND-0000 1AfB)
e Two-linter-Ceondensers (FEP-COND-00002A/B)

o Two-Aafter-eCondensers (FEP-COND-00003A/B)

s Pumps '

The FEP system includes two Wasiee—feed—ex%aﬁefateﬁeed—vesse}Waste Feed Evaporator Feed
Vesscls (EEP VSL-OOOI'?A/B) ] ed

eeﬁtﬂﬁ&e&s}y-te—ﬂ&e—eﬁﬁefafeemth a batch volume of anproxnnatelv 50 000 gaﬂons each for
managing feed makeup from multiple sources. One waste-feed-evaperator-foed-vesselWaste

Feed Evaporator Feed Vessel will be in a makeup mode while the alternate vessel is feeding the
evaporator traing.

. Instrumentatlon for momtonng vessel liquid level Vessel-overflowto-theulimate-overflow

® Vessel vent to mew
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& Forced air purge and passive air purge of the vessel vapor space for mitigation of hvdr_gen

fert
CD\DOO‘-JC\UI-PUJMI—I‘

. maintains a hich flow rate from the waste feed-evapeoratorseparator vessel Waste Feed

WA 7890008967, Attachment 51
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gas buildup
o Pump and line flushine capability

o Transfer flow rate indication and transfer volume totalizer
__Remote sampling capability off the discharge of the transfer pumps
s Vessel spray rfings for vessel decontamination

The FEP waste feed evaporator trains can be operated independently or at the same time
depending on the evaporation needs. The wastefeed-evapeoratorseparatorvesselWaste Feed
Evaporator Separator Vessels (FEP-SEP-00001A/B) are forced-circulation units operating under
vacuum to reduce the operating temperature. AzRecirculation pumps-EEP-PMP 00009A/BY

Evanorator Separator-Vessels (FEP-SEP-00001A/B) 1o the Reeboilers (FEP-RBLR-G0001A/B).
The pumps EER-PMB-00008A/B) transfers the waste through the sReboilers and back into the
waste feed evaporator separater-vesselWaste Feed Evaporator Separator Vessels
EP-SEP-00001A/B). The recirculating waste stream is prevented from boiling in the reboﬂer
tubes by maintaining safficient hvdrostatic head (submergence) above the sReboiler tubes.

As the liguid travels through-out of the Rreboilers (FEP-RBLR-00001 A/B), the hydrostatic head
diminishes and flash evaporation occurs as the flow enters the waste-feed-evapozator-separator
wvessetWaste Feed Evaporator Separator Vessels (FEP-SEP-00001A/B). The liquid continues to
flash and the vapor and liquid streams are separated (liquid-vapor disengagement). The liquid
stream circulates in this elesed-loop and becomes more concentrated, while the vapor stream
passes through a demisting section to the evaporator everheadscondensing system. The
concentrate off-take comesfrom-ais pumped from the bottom of the svastefeed evaporator
geparater-vessel Waste Feed Evaporator Separator Vessels QEE‘P -SEP-00001A/B 1 at the
controlled liquid density and is discharged to eva 2 i

preparationvesselsUnirafiltration Feed Preparation Vessel GH%GI—GUFP-VSLOOOOlA—aﬁé :
342610/B) in the UFP _system, or is recycled to the FRP system.

‘The vapor stream from-exiting the waste-feed-evaporator-separator-vesselWaste Feed Evaporator
Separator Vessels (FEP-SEP-00001A/B) is condensed in the-overhead-system-which-eontains-a
three-stage condenser system consisting of apPrimary Ceondensers (FEP-COND-00001 A/B), an
Iinter-condenser-Condensers (FEP-COND-00002A/B), and as-aAficr-condenses-Condensers
(FEP-COND-00003 A/B). The non—condensables &em—exmn,q downstream of the

afterA frer-eCondenser pa =h . 3

Design_ features of the evaporator trains include:
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~® _Reboilers (FEP-RBLR-00001A/B) tube leak detectmn and diversion capability
e Reboﬂers (FEP-RBLRaOOOOIAfB) steam condensate collectmn

+ Instrumentation for monitorine and control of vessel liguid level ¥essel—e¥e¥ﬂew~te—a

WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Tmmobilization Plant
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erating pressure indication and control

~ Differential pressure indication across the wWaste fFeed eBvaporator SS enarator vVessels
(FEP-SEP-00001A/B) demister section

Water sprays to the waste-feed-evaporator separator-vesselWaste Feed Evanorator S enarator
Vessels (FEP-SEP-00001A/B) demister section

Process condensate radiation monitoring and recycle canabxhw

o Tow--pressure steam supply and conditioning for heating the Rzeboilers

(FEP-RBI R-00001 A/B)

e ' Tnstrimmentation for monitoring and control of vessel liqud 1eve1 Control-system alapms ond
e _Forced air purge of the vessel vapor space for mitigation of hydrogen gas buildup (passive
venting of purge air via the downstream vessels connected to the vent header)

. Capébﬂitv to drain, flush. and chemically clean the system

The condensed vapor from the FEP condensing units is collected in the TAYW feed evaperater
condensate-vessell AW Feed Evaporator Condensate Vessel (FEP-VSL-00005). One condensate
vessel is used to collect condensate from both evaporator trains. A small fraction of the total
condensate is recycled to the waste—feed—evasem%er—seaafa%er-vesse}Waste Feed Evaporator
Separator Vessels (FEP-SEP-00001 A/B) demister water sprays. The balance of the condensate

is transferred to the RLD system. Off-specification condensate is recycled to the wastefeed
evaperator-feed-vesselWaste Feed Evaporator Feed Vessels (FEP-VSL-00017A/B). -

Design features include:;

contingencv-vessell

¢ Vessel vent to the PVP svstem: : iZation
*  Cutlet valve header ' '

e Remote sampling capability off the discharge of the tranSfer pumps

¢ Dip legs in the vessel that mamtam a hqmd saal {pressure boundarv) be‘fween the vessel and
the condensers

» _Makeup recvcle water as required for startup

51-4-12
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The black cells and hot cell are partially lined with stajnless steel for secondary containment.
Black cells and hoi cells—and are will be equipped with an instrumented sump OF SUMpS for leak _

detection. The sumps are equipped with a steam emptving ejector.

4.1.2.3 Ultrafiltration Process System (UFP)-System

Figure 4A-7 presents a simplified process flow diagram of the ultrafiltration process system
(UFP). The UFP tank system separates the concentrated-waste feed from the HLW lag storage
and blending process and the waste feed receipt process systems and/or the waste feed
evaporationz process system into a high solids sircam, referred to as the HLW feed stream, and a
relatively solids free stream, referred to as the LAW feed stream. In the UFP system, Fthe
separated solids may undergo additional treatment (Washmg and/or leachmg operatlon_) to

In addition, the LAW feed stream may require Sr/TRU removal _(envelope C onlv) 'Ihls
operation will alse-be performed in the UFP system prior to solids separation.

The main components of the UFP tank system are:
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¢ Two ultrafilter trains, each containing three individual Usnltrafilters units
{(612602UFP-FILT-00001 A/1B-G12003/2 A /2B,-G12004/3A/3B)-end-(G120028;
G12003B-G12004B)

» Associated ultrafilter backpulsmg eqmpment

o  Three LAW Uulirafilier Ppermeate hold-Vivessels (X%@l—SUFP-VSL—OOOGZA—%%Q-}—S/B-
312015/C)

¢ Pumps-easch-equippedwith pulsejetmixers

The primary design features of the UFP svstem are:

Pulse jet mixers in the u}&aﬁl&&ﬁea—feeéafeﬁafaﬁen—%sselsUnﬁaﬁitration Feed Preparation

Vessels (UEP-VSL-00001 A/B). the ulrafltrationfeed-vesselsUntrafiltration Feed Vessels -

(UFP-VSL-00002A/B), and in the ultrafilter permente vesselsUlirafilter Permeate Vessels _
(UFP-VSL-00062A/B/C)

Cooling jackets on the lizafiliration feed preparatienvesselsUntrafiltration Feed Prenaratlon
Vessels -VSL-00001 A/B) and on the ﬂ&aﬁ%ra&ea—feed—vesse%sUntraﬁltraﬁon Feed
. Vessels (UFP-VSL-00002A/B) -

Passive vessel overflow routes for the ulirafiliration feed preparation-vesselsUntrafiltration

Feed Preparation Vessels (UFP-VSL-00001A/B), the ulafiltrationfeed . _
vesselsUntrafiltration Feed Vessels (UFP-VSL-00002A/B), and in the Usltrafilter Ppermeate
Vyessels (UFP-VSL-00062A/B/C) to the wUltimate e0verflow ¥Vessel (PWD-VSL-00033)

Heating ejectors for the &LE&ﬁ-PEF&HBﬂ—f&Ed—BFEﬁHf&EGﬁ—V@SSGl—SUDTI&ﬁl&&HOH Feed

Preparation Vessels (UFP- VSL—OOOOIA/B) and the ulizafiliration feed-vesselsUntrafiltration
Feed Vessels (UFP-VSL-00002A/B)

Empiyine ejectors for the ulzaflization feed presaration vesselsUntrafiltration Feed
Preparation Vessels {(UFP-VSL-00001.A/B)

Sampling capabilities for the ion- i Untrafiltration Feed
Preparation Vessels (UFP-VSL-0000 IA/B) the ultrafiltration-feed-vegselsUntrafilfration
Feed Vessels (UFP-VSL-00002A/B), and in the Unltrafilter Poermeate Vyessels '
(UEP-VSL-00062A/B/C)

o Vessel wash rings for the witrafiltrationfeed-preparation-vesselsUntrafiltration Feed
Preparation Vessels (UFP-VSI1-00001 A/B), the ultrafiltration-feed vesselsUntrafiltration
Feed Vessels (UFP-VSL-00002A/B). and in the Uslirafilter Paemleate Vxessels
(UFP-VSL-00062A/B/C)

o Ventilation (both passive and forced) for the uleafiliration feed prenaration ,
vesselsUntrafiltration Feed Preparation Vessels (UFP-VSI-00001A/B), the ulrafltzation
feedesselsUntrafiliration Feed Vessels (UFP-VSL- 00002 A/B). and in the Usltrafilter .
Pﬁenneate Vwessels (UFP-VSL 00062A/B/CH

‘Ultrafiltration is a filtration process in which the waste stream is processed axially through the

Usdtrafilters (UFP-FILT-00001A/1B/2A/2B/3A/3B), which are long bundles of permeable tubes. |
Solids-free liquids pass radially through the permeable ultrafilter tubes surface while the

51-4-14



O 0o~ N L B L b =

WA 7890008967 Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant
%2/%9%2004

concentration of the solids in the reeﬁculatlng stream continuously increases. The resulting
solids shury may need treatment such as caustic leaching and/or water washing to reduce

wterstitial-liquid-buildup-te-minimize the quantity of IHLW glass produced.

Waste is received from the HILP, FRP. and/or the FEP svstems into the evaporator eoncentrate
buffernltrafiliration foed-preparation-vesselsUntrafiltration Feed Preparation Vessels

- (MH2610UFP-VSL-00001 A-ard N 12010/B) of the UFP system. Thé waste may be sampled here |

to determine the @ultraﬁltranon parameters For envelope C feeds, chemicals are added to the
= elsUntrafiltration Feed -

Preparatlon Vessels (UF P-VSLOOOOlA/BJ to prec1p11:ate strontium and TRU elements contained

in the incoming waste stream prior to solids concentration by ultrafiltration. Heat (if required)
and agitation are-can be applied to ensure that the precipitation process is completed.

The i i Untrafiltration Feed Preparation Vessels

{UFP-VSL-00001A/B) feed the ulzafilization-feed vesselsUntrafiltration Feed Vessel

(UFP-VSL.-00002A/B), which feed the ultrafilters themselves. During the initial solids
concentration, Fthe solids-free stream generated by Yultrafiltration is designated as the LAW
feed stream, which is then routed to one of the three EAMW-Unlirafilter Ppermeate Vheldwessels
(¥1—29—1—5UFP -VSL-00062 A3 1-2015/B6eV12015/C). Here, the permeate 1s sampled for solids
breakthrough (turbidity) prior to further processing, which includes cesium and-technetium -
removal and additional evaporation prior to LAW mtrlﬁcauon

The resulting concentrated slurry may then be washed in the ultrafiltration feed
wesselsUnfrafiltration Feed Vessels P-VSL-00002A/B) with process water or caustic leached
to remove interstitial liquid, soluble salts, and/or HLW glass-glass-limiting compounds and
further processed through the Usltrafilters (UFP-FILT-00001A/1B/2A/2B/3A/3B). The final
concentrated selidsstreamror HLW feed stream; is transferred to the HEW-lag-storage
wesselsHLW Lag Storage Vessels (V12001DHI P-VSI-00027A-aad-V12001E/B) of the HLW
Lag—Stefegeaﬁd-Eeeé—B—leﬁémg—Sﬁ%em—(HlP sy_st ) and then on to the HL W vitrification

h ed-selids-maya 33 the FRP. Permeate from
solids treatment is also collected in Ultraﬁlter Permeate Vessels (U’FP-VSL-OOOﬁZAfB/CLbut

this stream is normally routed to the plant wash and disposal process system (PWD) for recycle. '

During waste processing, the permeability of the Unltrafilters (UFP-FILT-00001A/1B/2A/2B/
3A/3B) is reduced over time. Re-establishing the ultrafilters’ permeability can be accomplished
'using one of two different methods-whichineclade: 1) backpulsing with filter permeate or 2)
cleaning utilizing nitric acid or caustic. Backpulsing may be utilized while the filter is in
operation, but cleaning requires the filters to be out of operation. Filier performance will be
monitored to determine when cleaning is required.
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4124 HLW Lag Storage and Feed Blending Process System (HLP)-System
Figure 4A-8 presents a simplified process flow diagram of the HLW lag storage and feed

blending process system (HLP). The HEW-HLP system receives the envelope D shurry from the
DST system and the treated HLW feed-streamshury from the UFP system. ¥This system
provides receipt. storage. and transfer eapability for the envelope D feed, provides lag storage for
the treated high-level waste solids slurry, and blends HL'W vitrification feed prior to transfer and

separated cesium and-technetiam recevered-from the LAW-treatment-process-intocesium nitric
acid recovery process systern (CNP) with the HLW feed stream prior to transfer to the HLW
vifrification plant. :

'The main components of the HLP tank system are:

o AnHILW fosdreceiptvesselHL.W Feed Receipt Vessel (HLP-VST-00022)

¢ StreontiumARUTwe HI-W-lag-sterage-vesselsHL W Lag Storage Vessels
(342061 HLP-V ST -00027 A /~and-V1200LCHER VSE-00027R)

Shagstorage-vessels (V12001D-and-V12061E)
o AnHEW foed-blending vesselHHLW Feed Blending Vessel (V12067HLP-VSL-00028)
ciated Lini .

The primary design features of the HLP system are:

- o Pulse jet mixers in the %E&T—feed—reeeﬂat—vesse}HLW Feed Recelpt Vessel

(HLP-VSL-00022), the %ﬁste%&&e—vesse%sﬂl,w Lag Storage Vessels

P-VSL-00027A/B). and the W Feed Blending Vessel
(HLP-VSL-00028}

e Cooling jackets on the HEW-feed receiptvesselHLW Feed Receipt Vessel

(HLP-VSL-00022). the EL W las-storaze vesselsHT W Lag Storace Vessels
{HLP-VSL-00027A/B). and the HFE W feed-blendine vesselHLW Feed Blending Vessel

"~ {HLP-VSI.-00028)
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- HLW feed from the DST system is received into the M_ - i LW Feed Receipt

FRUHIL W Ffeed Bblendinglag sterage Vvessels (HLP-VSL-00028). The HLW Lag Storage

- (EHPASE 000283 also receives cesium and-technetivm that has been recovered from the LAW
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¢__Passive vessel overflow routes for the HEW-feedreceipt vesselHLW Feed Receipt Vessel
(HLP-VSL-00022), the M@F&%HLW Lag Storage Vessels _
-VSL-00027A/B). and the W Feed Blending Vessel

(HLP-VSL-00028) to the sUltimate oQverflow ¥Vessel (PWD-VSL-00033)

s Sampling capabilities for the HI-W-feed-receiptvesselHLW Feed Receipt Vessel
- (HLP-VSI -00022), the HEW-lag storase vesselsHI W Lag Storage Vessels
(HLP-VSL-00027A/B), and the HEW feed blendinevesselHT W Feed Blending Vessel
(HLP-VSL.-00028)

e Vessel wash rings for the HE-W-feed receint vesselHLW Feed Receipt Vessel
(BLP-VS1.-00022), the HI-W-laestorase vesselsHI. W Lag Storage Vessels
(HLP-VSL-00027A/B). and the %E\Rli'eeé—bleeﬂémf—vessemlw Feed Blending Vessel
(HLP-VSI-00028)

e Ventilation (both passive and forced) for the HLW feed receipt-vesselHLW Feed Receipt
Vessel (HLP-VSL-00022). the I%W—}&ﬂ—s%eﬁﬁe#esselsHLW Lag Storage Vessels
(HLP-VSL-00027A/B). and the W Feed Blending Vessel
(HLP-VSI.-00028)

Vessel (HLP-VSIL-00022). The waste stored in this vessel is sampled and sent to either the UFP_

system, the waste feed evaporation process system (FEP), or the waste feed receipt process
systems (FRP) for processing.

Treated Hhigh solids waste; (designated-as-the-HL W feed stream) stream;-isTeceived from the
UEFP and-gystem: is stored in the HEW-lag storage-vesselsHIL W Lag Storage Vessels
(HLP-VSL-00027A/B). The waste stored in these vessels is sampled to determine blending and

to comply with vitrification parameters of [HLW. In the HLP system, strontium/TRU precipitate
slurry is segregated from the other HLW shurrys and stered-then blended in the strontinm/

Vessels (HLP-VSL-00027B) is a back up vessel to the HLW Feed Blending Vessel
(HLP-VSI1-00028).

The HLW feed stream is routed from the HLW il ag Sstorage tanls-Vessels
{HLP-VST.-00027A/B) to the HEW-feed blendingvesselH] W Feed Blending Vessel
(HLP-VSL-00028). The HE¥W-{feedblending-vessellll W Feed Blending Vessel

feed stream in the waste treatment process. The cesium and-technetium-addition rates to the
HLW feed stream are controlled based upon the results of the sampling previously conducted in
the HLW lagstorage vesselsHLW Lag Storage Vessels (HLP-VSL-00027A/B). The final
blended HLW feed stream is then transferred to the HLW vitrification plant for final treatment
and immobilization. —Altematively, the blended HLW feed stream may be returned to the DST
system : :
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Figure 4A-9 presents a simplified process flow diagram of the cesium ion exchange process
system (CXP). The primary function of the CXP tank system is to remove cesium from the
LAW feed stream. This is accomplished using a series of ion exchange columns containing a
resin that preferentially extracts cesium. After caustic and water rinses to remove residual LAW
feed, eElution of the cesium-loaded resin is accomplished using dilute nitric acid. The
cesium-loaded nitric acid is then routed to the cesium nitric acid recovery process system (CNP)
with the cesium ultimately processed in the HLW melter.

* The main components of the CXP_tank system' a:ré: 4 |

. Feaf—eesma—}ea—e*ehaﬂge-eehmﬂsCesmm Ion Exchange Columns
(613601 CXP-IXC-00001;-C13060/2/-C13003/5-and-E130064) for cesium removal

o LAW Cestum jonexchange feed-vesselCesium Jon Exchange Feed Vessel
F3003CXP-VSL-00001)

e Cesium ion Eexchange GCeausnc Rsinse Ceollection szessel (XI-BGQ%CXP—VSL-OOOOM
o Cesiumreagent-vesselCesium Reagent Vessel (CXP-VSL-00005)

. Cesmm Eon Eexchange Tireated LAW Ceollection Vvessels (CXP-VSL-00026 A/B/C)

%WMWmM Ton.
Exchange Caustic Ringe Collection Vessel (CXP-VSI.-00004) is used for receipt and transfer of”

the caustic rinse. Transfer of the caustic rinse is accomplished using reverse flow diverters. In

addition, the eestumrreagent-vesselCesinm Reagent Vessel (CXP-VSL-00005) is used to supply
demineralized water and caustic solutions, as well as to supply fe&geﬁts{mmc acids

demineralized-water,snd-cuustie-solution) for elution.
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The eesivn-ion-exchange foed vesselCesium Ion Exchange Feed Vessel (CXP-VSL-00001)
receives LAW feed from the UFP system and provides feed buffer capacity to allow continuous
operation of the ion exchange system. The CXP uses four cesium-ion-exchange-colunmsCesium
Ion Exchange Columns (CXP-IXC-00001/2/3/4)-6peratingin-series. At any given time, enby
three of the ion-exchangecolumns are operating in-the loadingeyele;used in series to removeiag
cesium from the LAW feed stream——fer—pe@eses—e%e%mieaémg—eﬁe&e&ﬁ The efder—ef

thethree columns may
lead-pesttien. lag, and pollshmg columns, dependuig on then' posﬂlon in the train The

fep}eeed—ef—}s—regeﬁefa{ed—and is then placed na standby mode—zéé-’eer—e unfil the lead columnis

loading At tins Domt the lead column is rotated out for elution the lag column becomes the

lead, the polishing column becomes the lag, and the standby column is rotated into the polish,mg

The concentration of cesium in the feed stream is monitored prior to and following each Ceesium
Iion Eexchange Ceolumn (CXP-IXC-00001/2/3/4). When cesium is detected above an .
established set point following an ion exchange column, that-the lead column is taken out of the

- loading cycle, eluted, and the resin ’oed regenerated while the other columns are placed into the

loading cycle.

Elution is part of a resin bed regeneration cycle that typically includes the following steps:

e Displacement of residual LAW feed stream in the column by rinsing with dilute caustic

. solution to prevent the potential of precipitating aluminum hydroxide from the LAW feed
stream at low pH values. This caustic rinse is eellestedinprovided from the eesiuraion
exchanse-caustie-rinse-collectionvesselCesium Ton Exchange Reagent Vessel
(CXP-VSL-000045)-

» Displacement of residual dilute caustic solution from the coiumn with demineralized water to
‘prevent an acid-base reaction during elution-

o Elution of cesium ions with dilute nitric acid-

» Displacement of residual acid from the column with demineralized water to prevent an
acid-base reaction with the caustic sinseregenerant-

 Regeneration of the resin with caustic solution:

After a number of loading and regeneration cycles, the resin is expected to lose performance and
is termed “spent”. The number of cycies depends on LAW feed constituents, operating
temperatures, properties of the resin, radiation exposure, and LAW feed throughput rates. The
spent resin is slurried with recycled resin flush solution and flushed out of the column into the
spent resin coliection and dewatenng process system (RDP) systega-for resin disposal. A shurry
of fresh resin is prepared in the cesium resin addition process system (CRP) system—and then
added to the column as an ion exchange column bed replaeement
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A standby elution system is provided by three tanks; one containing nitric acid, another
containing demineralized water, and a third tank containing sodium hydroxide. Each tank has a
volume sufficient to fully elute one fully loaded column, and one partially Ioaded column. The
tanks are located at an elevation sufficiently high above the eesivmion-exchange
eelumrasCesium Jon Exchange Columns | CXP—IXC 00001/2/3/4! to provtide enough hydrostat:ic
head to induce flow through the reagen RS- one-of

eolummmsCesium Ton Exchange Columns ( CXP-IXC—OOOOI/Z/ 3/4); and assoc1ated plpmg to the
destination vessel.

Following cesium ion exchange, the treated LAW feed is transferred to the eesium-jon-exchange |
treated LAW collection-vesselsCesium Ton Exchange Treated LAW Collection Vessels

{CXP-VS1L.-00026 A/B/C) for further treatment in the treated AW concentrate storage process
system {TCP) or the treated LAW evaporation process system (TLP).
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412.6 Cesium Nitric Acid Recovery Process System (CNP)-System

Figure 4A-10 presents a simplified process flow diagram of the cesium nitric acid recovery
process svstem (CNP). The CNP system recovers nitric acid that was previously used for cesium
ion exchange resin bed regenerationelution so that the nitric acid can be reused_as eluant. In
addition, this system concentrates and transfers to storage the cesium extracted-eluted from the
ion exchange system for incorporation into the HL.W melter feeds

The main-components-ofthe-CNP system areis composed of tanks and miscellaneous treatment
systems. and consists of the followirig eglu_pment -,

Tanks

» FBluate Ceontingency Sstorage Vyessel (CNP-VSL-00003) _

o Cesium Eevaporator fRecovered Naitric Aacid Vyessel (CNP-VSL-00004)

s Cesium Eevaporator Eeluant Iiute Ppot (CNP-VSI -00001)

Miscellaneous Treatment Systems

* _Cesium Eevaporator Sseparator Vyessel (CNP-EVAP-00001)
o (Cesium Eevaporator Ceoncentrate Rreboiler {CNP-HX-00001)

» _Cesium Eevaporator Naitric Aacid Reectifier (CNP-DISTC-00001)

»  Cesium Fevaporator Pprimary Ceondenser (CNP-HX-00002)
o Cesium Eevaporator Ssecondary Ceondenser ( CNP-HX-OOGO’:L)

. Cesmm Eevaporator Aaﬂer—Ceondenser {CNP-HX- 00004)
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During the process of regenerating the cesium ion exchange resin beds, eluate composed of
cesium-bearing nitric acid will be fed to the nithe-acid recovery-cesimm-evaporator-separater
wesselCesium Evaporator Separator Vessel (CNP-EVAP-00001) operating under reduced
pressure. A closed-loop circulation stream is fed from the evaporator to the steam-steam-heated
cesiim-evaporator-copeenttate rebotlerCesium Evaporator Concentrate Reboifer
(CNP-HX-00001) and back to the eesium-evaporaterseparator vesselCesium Evaporator

Separator Vessel (CNP-EVAP- OOOOI)%s—he&PmﬁH—rsﬂ&e—me%we—fe&efe%ﬂ&e—e%apeﬂﬁ#e
proeess.

Vapors from the eesiinevapeoraterseparator-vesselCesium Evaporator Separator Vessel
(CNP-EVAP-00001), composed primarily of water and nitric acid, are-is sent to the refluxed
eestum-evaperator-nitrie-acidrectifierCesium Evaporator Nitric Acid Rectifier
coluran(CNP-DISTC-00001) where the nitric acid is recovered_for reuse as eluant. Recovered
nitric acid is collected in the eesiwm evaporatorrecovered nitric-acid-vesselCesium Evaporator
Recovered Nitric Acid Vessel (CNP-VST.-00004) for reuse in the regeneration-elution of cesium
ion exchange column resin beds. Water vapor is recovered from the sﬁem—s—ees&um—ev&eefaier

pﬁmaﬁheendeﬂsefCeswm Evap_orator angr_}_f Condenser (CNP-HX 00002 ), and

----- - dtryoie Fhe - B30 6

= are o
= vy v 1) &

eeﬂéeaﬁeffCesmm E _aporator Secondarv Condenser { CNP HX 00003),111(1 ees&sﬁre%efa%ef
after-eondenserCesium Evaporator Afier-Condenser (CNP-HX-00004), and eel—leeteé—msent to

the plant-wash-and-dispesa{P WD} system These condensers are wa-‘eer—water—cooled ‘

shell—and—tube heat exchangers.

vapors ex1t1ng ﬁom the aﬁer—condenser are routed to the PVP syst for ﬁmher treatment.

The cesium concentrated in the evaporator is routed to the HELW-feed-blending vesselHLW Feed
Blending Vessel (¥12007HI P-VSIL-00028); for blending and incorporation into the HLW

Sstorage Vessel (CNP-VSI.-00003). which is equipped with eooling-eoilsa cooling jacket for
heat removal.

acted-fron Frough zmd the Ceesmm Eevagorator Eeluau
‘ Llute Ppot { CNP -VSL—OOOOle order to create a hvdraulic seal to maintamn a
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vaculin in the eesium-evaporator separater-vesselCesium Evaporator Separator Vessel

(CNP-EVAP-00001).

Seﬂ&e-The recovered nitric acld 18 eon

velume—penomoaﬂv sampled and -Bdependmg on the acxd conceniraﬂon of the recovered acid

sample, some pH-adjustment may be necessary. Fresh 2 molar nitric acid is delivered-available
to the eesivin-evaporatorrecovered nitrcaeid-vesselCesium Evaporator Recovered Nitric A01d
Vessel (CNP-VSL-00004) along with process condensate to adijust the recovered acid

concentration; as necessaryrequired.

The CNP system only opefates when a Ceesium Fon Bexchange Ceolumn (CXP-IXC-00001/2/3/

4) is in the process of having its resin bed regenerated through an elution process. When elution
of a cesium ion exchange column is not taking place, the nifric acid recovery system is
mamtamed mn a standby mode. The major vessels of the CNP _system are equipped with mternal
wash rings for decontanunatlon of the system.
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4.1.2.7 * Cesium Resin Addition Process System (CRP)-System

Figure 4A-11 presents a simplified process flow diagram of the cesium resin addition process
system (CRP). The purpose of the CRP tank system is to provide a means to add fresh resin to
the eesium-jon-exchange-columnsCesium Ion Exchange Columns (CXP-IXC-00001/2/3/4). The
system provides for preparation of the fresh cesium resin by hydraulically removing fines from
the bulk of the resin particles as well as_chemically conditioning the fresh resin. After
condmomng, the resm is transferred to the ion exchange columns asa slurry by grawty flow-

The main components of the CRP tank system are:

e _Cesium Rsesin Aaddition Vvesse]l (CRP-VSI-00001)
e Cesium Rfesin_ Aaddition Aair Geap Vvessel (CRP-VSL-00002)

e Cesium resin addition recyele pump (CRP2-PMD-00001)

Cestum is removed from the LAW feed using the ion exchange resin. Each batch of the resin
has a imited useful operatmg life after whlch it must be removed from the ion exchange column
and replaced with fresh resin.

Fresh resin is delivered per specification by the vendor. It is then transferred from bulk storage
with the aid of handling/eenveying equipment to afeed-hopper mounted-on-the top-ofithe cesium
resin addition wesselroom. The resin is transferred from the shipping container to the Ceesium
fResin Aaddition Vvessel (CRP-VSL-00001) with an eductor and demineralized water. After

_transfer -"Pthe cesium resin undergoes resm condltiomng processes—m—&ke—eesmm—kea—eﬁeh&ﬁge

resin is then transfcrred to an Cesmm Ion Exchange Column (CXP IXC 00001/2/3;’@19&

exchatige-colurmn as a shury by gravity flow.

- Thereis an Ceesnlm Reesin"Aaddition Aair Geap Vwvessel ( CRP VSL—OOOOZ) located on the
" slurry downcomers to the eesmm—mﬁ—e*ehaﬁge—ee-}umm(:esmm Ton Exchange Columns

{CXP-IXC-00001/2/3/4) in the resin addition valve bulge. The function of the Ceesium sResin
Aaddition Aair Ggap Vvessel (CRP-VSI1.-00002) is to prevent back-flow of potentially
contaminated gas, resin, or liquid, caused by a leaky or misaligned valve, from feeding back mto
the Ceesium restr-Resin aAddition Vvessel (CRP-VSL-00002). In the unlikely event of
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back-flow into the Ceesium Rresin Aaddition Asir Ggap Vessel (CRP-VS1-00002), gas is _
vented to the pretreatment vessel vent process system (PVP) and other constituents overflow into.
the Pplant Wwrash Vvessel (PWD-VSL-00044) of the plant wash and disposal process system

The cesium resin must be conditioned before processing the LAW feed stream through the
cestim-ion-exchange-columnsCesium Jon Exchange Columns (CXP-IXC-00001/2/3/4). The

purpose of condltlonmg is to fuﬂy expand the r%m and convert the Iesm mto the nght ionic fOIIIl .
for cesmm removal. @ e A @
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4.1.2.8 FechnetimTonExchange Proecess{ITXP) System Reserved

»
Be-B SN " T s o rran Ao g o oy o

)
-

A

o

51426



\O GO =] v Ut s W) D R

WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant
‘ - 102/20032004 |

51-4-27



OW 00~ Oy L) N =

WA 7850008967, Attachment 51

Hanford Tank Waste Treatment and Tmmobilization Plant

192/20032004 |

51-4-28



OGO QO s U2 D s

, _ WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immnobilization Plant
102/26032004 |

51-4-29



co ~1 htn bW b
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4.1.2.11 Treated LAW Evapotation Process System (TLP)-System

Figure 4A-16 presents a simplified process flow diagram of the treated LAW evaporation
process system (TLP).” The primary functions of the TLP _tank and miscellaneous treatment

system (CXP), Subsequent to sampleing and analysis, the treated LAW is pumped continuously
from one of three Cesium Ion Exchange tTreated LAW Ceollection V¥essels . . '
(CXP-VSL-00026A/B/C) to the evaporator system. The Tireated TAW Eevaporator Sseparator
Vizegsel ( TELP-SEP~OOOOI) will dehiver treated LAW concenirate to the treated LAW

concenirate storage process system (TCP) for subseguent vitrification.

The TLP system also evaporates recycles from the TCP and the radioactive liquid waste disposal
process system (R1.D), and submerged bed scrubber recvcles from LAW vitrification. Qverhead
vapors and non-condensables from the Ttweated LAW Eevaporaior Sseparator Vvessel
(TLP-SEP-00001Y are routed to the Pprimary Ceondenser (TLP-COND-00001). Process
condensate from the Pprimary Ceondenser (TLP-COND-0001) and steam condensate from the
vacuum system are collected in the Tireated L AW Eevaporator Ceondensate Vvesse_l :
{TLP-VSI -00002) and discharged to the R1.D system. The non-condensables from the vacuum
system are discharged to the pretreatment vessel vent process system (PVP),
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ig-main components

of the TLP tank and Imscellaneous treatment systern are: as follows

Tanks
o  Two-LAW SBS Ceondensate Rfecemt Vxessels ( TLP- VSLOOOOQA/B)

e Treated LAW Evaporator Condensate Vessel (TLP- VSL—OOOOZ)%-EE&&S{:%E-B&H&BS
(TER-DPMD 00005A /B

o Vessel outlet valve header
e Pumps

o Treated LAW Fevaporator Sseparator Veessel (TLP-SEP-00001) ‘
irelat TP pM :
¢+ Recirculation pump
= Reboiler (TLP-RBLR-00001) | |
o Two-Ceoncentrate ppumns @LP—PAM@—IH%B}M& outlet valve header
o Primarv Cegndenser (TLP-COND-00001)
s Inter-eCondenser CFLP-CONE—OOOOI%)
After-cCondenser (TLP-COND-00002)
e After-Condenser (TLP-COND- 00002)9&1%15&3}@1‘:?—9%%9@
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The TLP feed évstem includes 1Wd LAW SBS Ceondensate Rreceipt Vvessels

(TLP-VSL-00009A/B) for managing submerged bed scrubber recycles from LAW vitrification
and pretreatment process recyeles. One vessel will be in an accumulation mode while the:
alternate vessel is feeding the Tireated LAW Eevaporator Sseparator Vyessel (TLP-SEP-00001).

The desien features of the recvcle feed components include:

Internal pulse jet mixers for solids sgpension

vesse{PWD-WSE-00033)
¢ Yessel vent to the PVP SVStCm%BF&i*GH%ﬁE@SS&Fi—E&éGﬁb@@%‘SSS&%

e Passive air purge of the vessel vapor space

_ Sseparator Vyessel (TLP-SEP-00001)-vessel. The liquid continues to flash and the vapor and

¢ Pump and line flushing capability

o Transfer flow rate indication and transfer volume totalizer

» _Remote sampling capability off the discharge of the transfer pumps
o Vessel spray tings for vessel decontamination

The evaporator train has the capability to produce 30 gpm of process condensate. The ¢Treated
LAW Eevaporator Sseparator Vwessel (TLP-SEP-00001) is a forced-circulation unit operating
under vacuum fo reduce the operating temperature. A recirculation pump maintains a high flow
rate from the evaporator separator vessel to the Reeboiler (TLP-RBLR-00001)._The pump
transfers the waste through the #Reboiler and back into the Treated LAW Evaporator Separator
Vessel (TLP-SEP-00001 )evaperaterseparator-vessel. The recirculating waste siream is

prevented from boiling in the reboiler tubes by maintaining sufficient hvdrostatic head
{submergence) above the reboiler tubes.

As the liquid travels threrngh-out of the reboilerReboiler (TLP-RBLR-00001), the hydrostatic -
head diminishes and flash evaporation occurs as the flow enters the Téreated LAW eEvaporator

liquid streams are separated_(liguid-vapor disengagement). The liquid stream circulates in this
elosed-loop {and becomesing more concentratedd, while the vapor stream passes through a
demisting section to the evaporator eveshead-condensing system._The concentrate off-take i 1s
pumped from the bottom of the #Treated LAW Eevaporator Sseparator Vvessel
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~ »__Low—pressure steam supply and conditioning for heating the Reeboiler ( TLP-RBLR-00001)

- o Instrumentation for monitoring and control of vessel liquid level Control system-alarmsand

(TLP-SEP-00001) is condensed in the-overheads-system-which-containg-a multithree-stage
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{T1P-SEP-00001) at the controlled hqmd density and is discharged to the TCP svstem as feed to
LAW Vltnﬁcatlon

The design features of the evaporator irains include:

e Operating pressure indication and control

Differential pressure indication across the Treated LAW Evanorator Separator Vessel
(TLP-SEP-00001) demister section

Water sprays to the treated LAW eEvaporator sSeparator vessel (TLP-SEP-00001) demister
section

e Process condensate radiation monitoring and recycle capability

Reboiler {(TLP-RBLR-00001) tube leak detection and diversion capability

Reboiler (TLP-RBLR-00001) steam condensate collection

interlocksto-preventvesseloverflow A
¢ Passive venting via the down-stream vessels connected to the vent header
e _Capability to drain. flush, and chemica]lv clean the system

The vapor stream from-exiting the Tireated LAW Eevaporator_Sseparator Vyessel

condenser system consisting of a Pprimary eenderser-Condenser (TLP-COND-00001), an Iinter-
eCondenser (TLP-COND-00002), and an aftercondenserAfter-Condenser (TLP-COND-00003).
A two-stage high-pressure sieam vacuum system between the condensers maintains an operating
pressure of approximately 1 psi on the Treated AW Eevaporator Sseparator ¥Vessel
{TLP-SEP-00001). The non—condensables ﬁ:em—cxumggownstream of the aﬁefeeﬁéense%After-
Condenser (TLP-COND-00003) pass-th H i d
The non-condensables-are thenrouted to The PVP SEte for treatment—-

Desien features include:

Instrumentation for monitoring a;_nd contro}l of vessel liguid level
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' Rempote samapling capability of the transfef pump discharge
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e Vessel vent to the PVP system to prevent pressurization of a vessel
e Qutlet valve header ' '

Dip legs in the vessel that mamtam a liquid seal (pressure bound. betiwveen the vessel and
the condensers '

*  Makeup recycle water as required for startup

The condensed vapdr from the everbeads-systemcondensing unit is collected in a-condensate-pot
the Treated LAW Evanorator Condensate Vessel I_LP—VSL OOOOZ)eeﬁdeﬁﬁate-#esse}aﬂd-theﬁ S

condensate 18 Iecvcled to the tTreated LAW Eevaporator Sseparator ¥Vessel (TLP-SEP-00001)
demister water spravs.. The balance of the condensate ig transferred fo the RLD svstem.

Condensate from the primary condenser is monitored eeﬁ&&ueﬂslﬂnyor activity. In the event of
activity breakthrough being detected, a treated LAW evaporator separator system shutdown is
initiated and the contents of the evaperatercondensate-petTircated LAW Eevaporator
Ceondensate Vyessel (TLP-VSI-00002) are transferred to a LAW Ss&bmefged—bed—sefubberBS
purge-Ceondensate Rreceipt Vvessels ( TLP-VSL—OOOOQA/B‘}

The black cells and hot cell are partially lined with stainless steel for secondérv containment, and-
are equinped with an instrumented sump or sumps for leak detection. The sumps are equipped
with a steam emptying ejector.
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4.1.2.12 Treated LAW Concentrate Storage Process System (TCP)-Systemn

Figure 4A-16 presents a simplified process flow diagram of the treated LAW concentrate storage
process system (TCP). The primary functlons of the TCP tank system are-1s to receive treated
waste-LAW concentrate from the pretreatm Ade :
@Eaﬁﬁfeﬁwﬁe%—ﬂ&e%ﬁwﬁqﬁeaﬁe&ﬁaﬁﬁmated LAW evaporatlon process svstem { TLP) and
store the material for subsequent batch transfer to the LAW vitrification fasilityplant. Dilute
treated LAW direct from the cesium ion exchange process system (CXP) can also be received

and stored in the TCP system ( gvaporator by-pass option). The TCP+Treated LAW

Ceoncentrate Sstorage ¥Vessel (TCP-VSI-00001) provides approximately 7 days of lag storage
o sustain ITLAW glass production in-the-eventif the pretreatment processin 18 mterm ted.

Qut-of-specification treated LAW concentrate can be recycled to the waste feed receipt process

system for rework through pretreatment, or recyeled to the TLP system for blending and

additional evaporation. Under strict administrative control {(sampling and jumper instaﬂatioz;

the TCPtTreated LAW Ceoncentrate Sstorage Vvessel (TCP-VSL-00001) can also receive

washed and leached sohds dlrectly from the UFP system if the solids meet treated LAW feed
pemﬁcatlon

During_commissioning treated LAW concentrate may be stored in a dedicated FRP vessel for
additional lag storage capacitv. Transfers from and to the TCP and FRP systems will also be
under strict administrative control {(sampling and jumper instaliation).

The main components of the TCP tank system are: ' l

J Qﬂe—ﬂ"reated LAW baﬁef—Ceoncentrate Sstorage V: Vvessel (XM—I—GQ—I—TCP-VSL 00001)

o Transfer-Two-pPumps i ipingfor transferring treated T.AW concentrate
fFCP-PMP-00001-A/BY ' ‘

o __Three waste transfer lines to LAW vitrification
*»  Vessel inlet and outlet valve headers

Treated LAW concentrate is normallyre

Eea%eé%ﬁevaﬁeﬁteﬁﬁ-the%batch—transfencd from the tank to LAW wmficatmn throug];
the inner pipe of any one of three co-axial transfer lines (two connected. one unconnected spare).
The inlet and outlet valve headers and pumps are used in combination to facilitate circulation and
sampling. forward transfer to LAW vitrification, and recycle to the TLP svstem or FRP system.

- TCP svstem design features include:

+__Capability to pressure test both the inner and outer transfer lines for inteerity
Transfer line 1eak detectlon sy_stem for mteg!_ty indication during transfer
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- »__Vessel vent to the PVP SVStem—te-:BPG%‘BFH—Bi:eSSHﬂ%&HBH—S-f;&—VSSS%}

* liguid level instrumentation, a drain to the aUltimate eQverflow ¥Vessel (PWD-VSL-00033);
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e Transfer line flushing and draining capability Cenirelsystern permissiveinterloclksto

¢ Direct steam injection to maintain the concenirate temperature above the saturation
temperature (freezing point)

* Internal pulse jet mixers (PIMs) for solids suspension and slurry mixing
+  Remote .samp]jnq cgpability off the discharge of the transfer pump
o _Vessel spray rings for vessel decontamination

o Administrative controls and radiation monitoring fer-asswranee-to ensyre that treated LAW
fransferred into and from the vessel meets waste specification for LAW vitrification. .

The Ttreated LAW Ceoncentrate Sstorage Vvessel (TCP-VSI-00001) is-designed for a 40-year
life; and is of welded stainless steel construction. The vessel is located in an inaccessible (black).
cell, The cell is partially Jined with welded stainless steel plate for secondary containment. This
secondary containment will have a gradient designed to channel liquid to a low--point sump.

The somp is equipped with lignid level instrumentation and is alarmed for detecting loss of
vessel or piping inte@'gy. EaCh sump is equipped with an empzy_igg gjector.

The TCP system pumps and valve headers exposed to low radiation potenﬁal are located in a
C3/R3 area for ease of maintenance. The radiation monitor and valves with potential exposure to
glevated radiation are contained within a shielded bulge attached to the outside wall of the black
cell. The bulge provides secondary containment and is equipped with decontamination sprays,
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4.1.2,.13 Spent Resin Collection and Dewatering Prdcess System (RDFP)

Figure 4A-15 presents a simplified process flow diagram of the spent resin collection and
dewatering process system (RDP). The RDP gystem provides for the periodic removal of spent
eesiur-and-technetium-ion exchange resin-and the-subsequentreplacement-with-freshresin,

The primary components of the RDP _tank system include: , ' |

] I—we@h*fee—Sspent fResin eeﬂeeﬁeﬁ—Sslm Vwessels GM—%&%éRDP-VSL 00002A /-and
$43135B/C)

g i fiuch collocti (V43136
e Spent RRrcsin Ddewatering Menoisture Sseparation Vvessel (RDP-VSL 00004)
o Transfer pumps-and-asseciated piping

The spent resin collection process is initiated by flushing an eluted Ceesium Fon Eexchange
Ceolumn {CXP-IXC-00001/2/3/4) and hydraulically discharging the contents into eitheroftwoa

' Sspent Rfesm eeHee&ea—Sslm vessels (RDP~VSL—00002A/B/C) ——L&—these—vessels—ﬂ&e—reﬁa

waﬁe—aeeep«t-mee—eﬂieeﬁa— Spent resin is removed from each Cesmm Ion Exchange Colummeﬂ

exchance column Independently as a baich operation. All three Sspent Reesin Sslurry Vyessels
(RDP-VSL-00002A/B/C) are interchaneeable and will be capable of stonng fransport liguid and

~ 1esin slurry

Once in the spent resin slurry vessel. the resin slurry will be mixed by pulse jet mixers and

monitored for radiation (gsamma) content in a circulation loop to determine if elution has
sufficiently removed radionuciides ﬁ‘om the reSi.n for disposal.

Resin that does not meet the predetermined treatment limits %%%s&h&ﬂ—aﬂé{eehﬂetmm-eeﬁteﬁt
will be routed back to the cesium-ion-exchange-colummsCesium Jon Exchange Colurpns ™
LCXP—IXC 00001/2.:’3/4) for fe-addmonal elut10n~Speat—resms—that—meet—fehe—reeeMﬂg—¥SD
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: t-pat 3 mit, After completing the ad.di.tior‘lal _
elution, the resinis transferred back toa Ssgent Riesin Sslm Vwxessels (RDP-VSL-00002A/B/

C/D) where it again-begins processing again.

Following assurance that the spent resin is in compliance with the receiving TSD unit’s
acceptance criteria, the resin is pumped to the disposable spent resin dewatering container.

When the transfer operation is completed, water is used to flush resin remaining in the transfer
pump and line to the spent resin dewatering container.

There are three steps to resin dewatering, First. a gross dewatering removes excess water while
the shurry is pumped to the container, Next. a dewatering pump is used to remove standing water
from the resin bed. Finally, circulation of a warm, dry air stream through the spent resin
evaporates the remaining liquid. The moist air stream leaving the dewatering container is cooled
in the Sspent Rresin Ddewatering Manoisture Sseparation Vyessel (RDP-VSL-00004) where the
moisture is condensed and separated. The dry air from the spent resin dewatering moisture
separation vessel is circulated past a heater and through the resin again. When the water content

in the resin is reduced to an acceptable level. the operation is complete.

At times, internal decontamination of vessels may be required: The primary permanent process
vessels are fitted with wash rings for decontamination by flushing. Wash systems will be able to:
mtroduce water, caustlc sohmon or a01d The s%a:miess—stamless— stainless- steel-elad— lined eeil—rs—a&se
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4.1.2.14 Pretreatment Mainfenance

The pretreatment plant will include a-maintenance facilitiesy that will enable remote and

hands-on maintenance of wet-process equipment, and will consist of the folowing systemss:

e Pretreaiment Jain-Ceell Meshanieal-Hhandling Systersgystem (PTH)
e Pretreatment Edter-filter Cave-cave Handhng-handling System system (PFH)
¢ Radioactive Selid-solid Waste-waste Haad%iag—handling System-system (RWH)

The individual systems and their primary functions are described below:

Pretreatment In-Cell Mechanical-Handling Svstem (PTH)
The purpose of this system 1s to provide-a-methed fordecontaminate and performing maintenance

on process equipment in the pfeeess-galleﬁhhot cell. The equipment in the system will perform
the following functions:

e Decontamination and-menitering toof contaminated equipment using the Ddecontamination
Ssoak Ttank (PIH-TK-00001)

e Providing fixtures for holding components while domg work

¢ Disassembling, repairing, and reassembling failed contaminated process equipment remotely

Typical process equipmerit r‘r;hat the system will handle are pumps, valves, jumpers, small vessels,
and ancillary equipment and/or tools. Maintenance equipment requiring periodic servicing by
this system WIH mclude cranes, mampulators and decontamination and disassembly tools—ﬁ:em
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Equipment in this system will include:

e Overhead cranes |
» Manipulators (powered and manual)
» Shield and airlock doors

-+ Size reduction equipment (cutters, shears, etc. )

. Asseelateé—suppeﬂ(}rme deployed equipment, Hke-such as Jmpact wrenches and spreader
bars

g F - ] } ] - . ‘ ] - ’
* Fixtures
DHasteners

. Decontammatlon equipment (carbon dioxide, wash down, Decontammatlon Sﬂ&shmg—
dunksoak Ttank) (JPTH-TK-00001}))

e Manipulator-operated Aassembly/dlsassembly tools used in repaar«-these—tes}s—nﬂl-l—be-used

bﬁt@ﬁl{ﬁh&—ﬂaﬂﬂipa%a%efs

Pretreatment Filter Cave Handling System (PFH)
The purpose of this system is to provide a method for performing maintenance on ventilation

equipment in the filter cave-hoteell. The equipment in this system will provide the following
functions:

o lifting, holding, transporting, instél]ing/uncoupling primarily filters, some process

equipment, and failed in-cell cranes and powered manipulators
» Providing fixtures for holding components fer-while doing work
s Operation of some manual valves. .
¢ Decontamination and monitoring te-of contaminated equipment
o Size reduction equipment (filter crushing)

Typical precess-ventilation equipment the PFH system will handle are HEPA filters and high—
efficiency mist eliminators flters(HEMES), and duct isolation valves, inside the cell.
Maintenance equipment requiring periodic servicing by this system will inciude cranes,
manipulators, and decontamination and disassembly tools.

Equipment in this §ystem will include;

. Overheéd cranes
» Manipulators (powered and manual)
e Shield and airlock doors

. Assee}&'eeé—sapﬁeﬁ(?rane deploved equipment, like-such as impact wrenches and spreader
bars ‘
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:oval-docki Lomi
OFasteners
e Decontamination equipment {(carbon dioxide, wash down)

e Manipulator-deployed Aassembly/disassembly tools used in repan——%hese—*eeels—vﬂ—}l—be—&seé

Radioactive Solid Waste Handling System (RWH)
The purpose of this system is to provide a means to dispose of radieactive-mixed waste

contaminated equipment. This system interfaces with in-cellhandling fltercave
handlingsystem PIH, system PFH, and the spent resin dewatering system. The main functions
the-system RWH provides are:

» Lifting, holding, and fransporting; disposal containers
» Packaging disposal containers and preparing the containers for shipping
.’ Deeeﬂtaﬂaﬂaﬁeﬁ—ehﬁaﬁe—aﬁd—eﬂeamng and remote monitoring of disposal containers

. Tempora;ry shleldmg and conﬁnement barriers

Typical process_and ventilation equipment the system will handle are failed process eqﬁipmcnt, i
such as pumps and valves, filters, jumpers, and maintenance equipment.

Equipment in this system will include:

e (Overhead cranes

» Manipulators (mamual)

o Carts for transporting waste containers

e Associated support equipment, like impact wrenches and spreader bars
e Decontamination systems, such as carbon dioxide-snd-dunktanks
Slixtures

» Remote radioactive monitoring

e Temporary shielding and confinement barriers used for packaging

* Disposal containers

4.1.2.15 Plant Wash and Disposal System (PWD)

Figure 4A-17 presents a simplified process flow diagram of the plant wash and disposal system

 {PWD). The primary function of the PWD tank system is to receive, store, and transfer effluent.

Tt will collect plant wash, drains, and acidic or alkaline efftuent from the pretreatment plant.

The primary components of the PWD tank system mclude:
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« _C3 #Floor Dérain Ceollection Vvessel (PWD-VSL-00046)
s Acidic/AAalkaline Eeffluent Vvessels (¥15633-PWD-VSL-0001 S/ﬂﬂel—-‘»#}ég-l—g__)

Plant Wweash %resse}-Vessel (—Vl—é@QQAPWD-VSL—OOOM}

» HLW Eeffluent ¢Transfer vessel Vessel (V12602PWD-VSL-00043)
«  Ultimate Qeverflow Vvessel ((50089BPWD-VSIL.-00033)

e Pumps, aﬁd—&sseei&teé—pipmg, and instrumeﬁtation for waste transfers

Plast Wash VesselPlant Wash Vessel (PWD-VSL-00044) - |
During operations, plant wash and drain effluents will be collected and leBd in with other

" effluents in the plant-wash-vesselPlant Wash Vessel prior to transfer. The solution will be I
~ analyzed for pH and excess acidic effluent will be neutralized. Effluents will be recycled to the

waste feed-evaporation-process-system-(FEP system). - |

The 1evel—tem?efa¥ufe—&né—pH n the ﬁlaﬁt—wash—vesselPlant Wash Vessel-aswell-asthe

st a-ter 25k are (PWD-VS1.-00044) is monitored-in-the
ee‘ﬁ&ai—eeﬁtfel—feeﬂi Pulse Jet mixers are used to provide a uniform mixture during
neutralization within the plant-wash-vesselPlant Wash Vessel. Excess acidic effluent is
neutralized with sodium hydroxide supplied from a reagent bulgeheader. Wash rings are-used
for vessel and-breakpet-washing. Vessel-emptying ejectors may be used for transfers to the
seeeadaﬁLaAczdie/Aa]kahne Eeffluent Vvessel (PWD- VSL—OOOl@%aa—&ba%akpet

A reverse flow diverter supplies a representative sample of the contents of the plant-wvash
vesselPlant Wash Vessel (PWD-VSL.-00044) for analysis. If the pH isconfirmed to be
approximately-12-ex-above a predetermined value, reverse flow diverters transfer the effiuent
from the plant-wash-vesselPlant Wash Vessel (PWD-VSI.-00044) to the wastefeed-evaporator

- foed vesselWaste Feed Evaporator Feed Vessels (VA1001FEP-VSL-00017 A-0r-V11001/B).

Norma}ly, the contents of the p}&ﬁt—wash-vesse}Plant Wash Vessel has—pﬁeﬁﬁue}%f—the—pﬂmar—y
- c e is blended

' Wlth the contents of ﬂle Aamd/Aﬁ]kalme Eefﬂuent V#essels (PWD VSL~00015/ 16) in the wwaste
- feed evaporatorfeed-vesselWaste Feed Evaporator Feed Vessels to0 maintain a consistent

evaporator feed.

- The plant-washvesselPlant Wash Vessel (PWD-VSI -00044)as-wellasthe breakpots; vents to

the pretreatment vessel vent process system (PVP), via a vessel-Vessel ¥Vent eCaustic serubber
Scrubber (PVP-SCB-00002) and the vessel vent header. An air in-bleed is provided to dilute

hydrogen generated through radiolysis in the plant-wash-vesselPlant Wash Vessel.
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Acidic/Alkaline Effluent Vessels (PWD-VSI-00015/16)
The Amdm/AlkaIme Efﬂuent Vesselsae&é&e#aka&me—eﬁﬂ&emesse}s pnmanly receive eauste

feqaﬁef&eﬂﬂ—the-eﬁﬂueﬁt—}s—seﬂﬁewa]kalme--clemng efﬂuent from the UFP system,
caustic rinse from the cesium ion exchange process system (CXP), and process condensate from
the cesium nitric acid recovery process system (CNP). The effluents are sampled to confirm that
the pH is above a predetermined value, and reverse flow diverters transfer the high-activity
effluents to the Wwaste Ffeed Eevaporator Feed Vivessels (FEP-VSL-00017A/B) for recycle.

The l.eVEL—SGHdﬁGﬁ-V%—P&éie&eﬁ%‘it-}’; and pHE-temperature in the Aacidic/Aalkaline Eeffluent
Vwessels (PWD-VSI-00015/16) are monitored-inthecentral-controlroom.
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HIL.W Effluent Transfer Vessel (PWD-VST.-00043) '
The HLW effluvent Effluent transfer Transfer vessel-Vessel receives HLW acidic wastes from
HLW vitrification line drains from HLW vitrification/pretreatment plant interfaee-transfer lines,
and laboratory drains. Theseeffluents ean-beare transferred to the p}&afewash—vesse}Plant Wash
Vessel (PWD-VSL-00044) io recover the effluents back into the process system.

C3 Floor Drain Collection Vessel (PWD-VSL-00046)

The C3 fFloor éDrain eCollection ¥Vessel receives floor draing and material from the sump'in
the local pit. Sampling capability has been provided but will not normally be used, This
material will be transferred to the gAlkaline Eeffluent Vvessels.(RLD-VSL-00017A/B). The C3
fFloor Ddrain Ceollection Vxessel (PWD-VSL-00046) is vented Iocallv through a
mgh-efﬁcmncy particulate air filiration system

Ultimate Qverflow VesseﬂPWD—VSLOOOB‘B)

The Usltimate Oeverflow Vvessel receives overflows from vessels in the pretreatment plant.
Additionally, this vessel receives line drains and flushes. The vessel operating level is
maintained below a predetermined level to allow the vessel to hold 30 minutes of overflow at the
highest transfer rate within the facilityplant. |

The PWD vessels;-as-well-as-the-breakpeis; vent to the PVP system via a vessel vent eCaustic
Sscrubber (PVP-SCB-00002) and the vessel vent header. An air in-bleed is provided to dilute

hydrogen generated th;ough radiotysis in the PWD vessels.
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4.1.2.16 Radioactive and-NonRadieactive Liquid Waste Disposal System (RLD—&&EI—NLD)

Figure 4A-18 presents a simplified process flow diagram of the radioactive liquid waste disposal
system (RLD). The primary function of the RLD tank system is to receive, store, and transfer
contaminated liquid effluents. The RLD system will receive low-activity radieactive-mixed
waste and/or dangerous waste effluents.

The primary components of the RLD tank system include: | _ ]

. @W@—Parocess ¢Condensate Tanks (RLD -TK-00006A/B)

s __Twwe-aAlkaline Eeffluent Vvessels (RLD—VSL—OOOI?A/B)

o Pumps, piping, and instrumentation for transfers

Alkaline Effluent Vessels (RLD-VSL-00017A/B) : |
These RLD vessels primarily receives effluent from the caustic scrubber purges from the LAW
vitrification plant sia-the PWD;-and waste feed from the C3 Ffloor Dérain Ceollection Vyessel

- (PWD-VSL-00046).

When these vessels reach a predetermined level, they are sampled, and if this material meets the
LERF/ETF requirements 1t will be fransferred to the Parocess Ceondensate Ttanks
(RLD-TK-00006A/B). If the material does not meet LERE/ETF accepiance requirements. the

"material will be returned to the treated LAW evaporation process svstem (TLP) for reprocessing.

Process Condensate Tanks (RLD-TK-00006A/B) _
Effluents are the condensed vapors removed from the waste streams by the prefreatment
evaporators. Waste feed evaporator feed process (FEP). everheadseffluents and treated LAW

evaporation process the-(TLP) overheadseffluents are nopmally received directly into the Process
Condensate Tank (RLD-TK-00006A). These 7 23 " .

: %t&s&eam—éh%&&aef&mr-hq&ﬁThe efﬂuen’ts from xhe Proccss Condensate

nk (the-systems-willbeRLD- TK—OOOOGA) are Iecycled back nto the process or dlscharged to
the Process Condensate Tank (the Ha ; i

ETFRID-TK-00006B).

Priorto-transfer tothe TERTE/ETE +The efffuent in the pProcess eCondensate £Tanks will be

sampled, as needed. to assare-demonstrate compliance with the LERF/ETF waste acceptance
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criteria-of the fasility._It may also be sampled should a process upset occur. If analysis

determines that the effluent is outside the waste acceptance criteria, it will be returned to the
PWD-TLP for reprocessing.

The Asalkaline Eeffluent ¥V vessels inthe(RLD-VSE-0001 7A/B) and Pprocess eCondensate
fTanks (RLD- TK-OOOO6A/B) system-witl-be-are vented to the PVP system.

4.1.2.17 Pretreatment Plant Vessel Vent Process_and Exhaust System (PYP/PVY)
Figure 4A-19 presents a simplified process flow diagram of the pretreatment plant vessel vent

process and exhaust system (PVP/PVV). The pretreatment vessel vent process system (PVP)
and exhaust system (PVV) provide the function of air purging of the head spaces of various
process vessels for radiolvtic hvdrogen control. collection of vent exhausts from process vessels,
and process treatment and filtration of the vessel vent exhaust gases before discharging to the

. PTF stack.
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"The PVP and PVV systems have the following design features:

o Collects vent gases from the process vessels:
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Tanks
¢  Vessel Vwentilation I']EME-—hﬂ:ﬁh—&fﬁ%&ﬂE-‘y%i&P&hﬁﬁﬂ&%@I— dDrain CeolIectlon ¥Vessel

(PVP-VSL.-00001)

Misoellaneous Unit Systems

o Caustic Sscrubber (PVP-SCB-00002)

. H19h~eEfﬁc1enoV mMist eEliminators-HEMEs} (PVP-HEME-00001A/B/ C)
Electric Hheaters (PVP-HTR-00001A/B/C)

Air in-bleed HEPA fFilters (PVP-HEPA-000023/24/28/29/30/31/32/33/34/35)
Primary HEPA Fiilters (PVP-HEPA-00001A/B/C)

Secondary HEP A Filters (PVV-HEPA-00002A/B/C)

Volatile organic compound (VOC) Qexidizer Unnit (PVP-OXID-00001)

e _After-Ceooler (PVP-CLR-00001)

o Carbon Bbed Aadsorbers (PVP-ADBR-00001A/B)

. Adsor’oer Oeutlet fFilter {PVP-“-ILT-OOOO})

e Exhaust Ffans (PVV—FAN-OOOOIA/B)

s PVV stack

TPrecess-Vessel-Vernt Exdrachon VN3

» Provides forced and passive purge air to remove radiolytic hvdrogen:

» _ Treats the combined exhaust gases to adsorb soluble nitrogen oxide and acid gases, remove
liguid droplets, condensate. mists. and solid particulates in the PVP system:

o Prcheats vent gases to control relative hurmdltv and removes radieactive narticulates with
two stages of HEPA filiers:

¢ Provide additional treatment for the oxidation and removal of volatile organio compounds

from the filtered exhaust gases in the PVP system. The filtered ireated exhaust gases will
then flow to ﬂne exhaust fans in the PVV system for venting to the atmosphere:
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Continuous air purge to-process vessels 1s thé primary control strategy for radiolytic prdduced
hydrogen. Additional airflow above the minimum hydrogen control rate may be introduced to
each vessel to help balance the system and ensure that vessels are obtammg the oinimum |

The sassive-purge air in-bleed to vessels in the pretreatment area is a passive feature. The

process vessels located in the C5 ventilation area will draw passive purge air in-bleed from the
C3 ventilation area near the vessels via subheaders. Other vessels locaied in the C3 ventilation
area and Pprocess Ceondensate Ttanks (RLD-TK-00006A/B) located outside the pretreatment
building will draw air in-bleed from the C3 veniilation area near the vessels through the inlet
HEPA filters. The operating fan provides the motive force for airflow by maintaining a negative
pressure in each vessel.

Forced purge air to the selected process vessels is also provided from the plant service air supply
header during the-normal and abnormal operations. Each of the selected process vessels is
provided with the required airflow to control the hvdrogen concentration below 1 % in the vessel
during normal operation and below 4 % (lower flammability limif) during abnormal conditions.
The supply line to each of these selecied process vessels, which requires forced purge air during

normal operation. is provided by two trains of valves and flow elements to meet the high
reli_abilitv requirements.

- For the Waste Feed eEvaporator sSeparator ¥Vessels (F EP-SEP—OOCOIA/B) and the Treated
- LAW Evaporator Separator Vessel (TLP-SEP-00001). which require forced purge air only

during a shutdown or a loss of off>site power event, there are two separate trains of actuated
valves and flow elements provided for each. The actuated valves for both of these trains are
normally in closed position, but will fail open during the shutdown or loss of off-site power

event.

51-4-50



WA 7890008967 Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant
102/20032004 |

Collection of vent gases (exhaust piping system)

From the individual process vessels, a vent line routes exhaust gases to a subheader, usually one
for each cell or group of vessels within a cell. The connection to the subheaders from the
process vessels are arranged, where possible, to maintain airflow from normally lower activity

Vessels to (or past) normally hlgher act1v1ty levels Vessels—'Phis—Wa-H—he-lﬁ—pfevef&-eeﬂ%afmﬁaEeﬁ

'be&&e&ef—the—majer—vessel—veﬁ{—heaéefs Vent exhaust Eases ﬁom Various process vesseis are

combined io flow via subheaders to the Ceaustic Sscrubber (PVP- SCB-OOOOZ) The vent gases

from the vessels located in the C3 areas and the Pgrocess eCondensate tTanks

{RLD-TK-00006A/B). located outside the pretreatment building, will be collected via other
subheaders shichthat combine into the common exhaunst header. Anv condensate formed in the

common exhaust header will flow by gravity into Plant Wash ¥Vessel (PWD-VSL-00044).

51451
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. continuously to remove the nitrogen oxide and acid gases from the vessel venis. The vent pases

 The high-efficiency-mist-eliminatesHEMEs will be composed of ‘fegeﬂefa%}e—deep-bed fiber filter
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The vessel vent exhausis flow into the Ceaunstic Sscrubber. The eCaustic sScrubber is operated

flow to the inlet of the scrubber and flow upwards through a bed filled with packing. Alkaline.
scrubbing lignid flows down through the packed bed. Contact between the gas and the scrubbing
liguid in the bed causes part of the nitrogen oxide and acid gases present in the vent offeases to
react with the caustic in the scrubbing liguid and to adsorb and form sodium salts, which stay in
solufion. The scrubbing Jigwd solution i1s collecied in the scrubber sump vessel located below
the packed bed section of the scrubber. :

Two scrubber recirculation pumps(PVR-PMP 00001A/B) (one operating and one in standby)
continuously rectrculate the scrubbing liquid solution fo the top of the packed bed section of the
scrubber. The operating pump also recirculates part of the solution directly info the sump vessel
located below the scrubber to provide adequate muxing of the liquid in the vessel. The scrubber
pump also transfers the collected condensate and scrubbing liquid normally once a day or on
high level to the plantawash-vesselPlant Wash Vessel (PWD-VSL-00044). A section of dry
packing Jocated above the main packed section removes any entrained liquid droplets from the
exit gases. A wash—water ring is provided above each of the packed sections to wash off anv
accumulation of solids. Fresh 5 molar caustic solution 1s added intermittently from the sodium
hydroxide reagent process system (SHR). The caustic solution in the scrubber sump vessel is
added intermittently to maintain the pH range for the scrubbing Tiguid recirculating to the top of

the main gacked section.

When needed, demineralized water is also added to the Caustic sScrubber wash rings to clean the
drv packing or for makeup reguirements. The level in the scrubber sump vessel is controlled
between low-and high operating level by batch transfer of the scrubber solution normally once
every day to the plant-wash-vesselPlant Wash Vessel (PWD-VSI1.-00044) in the PWD system.

The outlet gases from the Caustic Scrubber (PVP-SCB-00002)eaustic-serubber flow to the
HEMEs. The inlet. outlet, and bypass valves are provided for the vessel-vent eCaustic
sScrubber. The valves will be operated swith the use of erane orhy a manipulator in the
prefreatment filter cave area.

High—Efficiency Mist Eliminators (PVP-HEME-00001A/B/C Dre.

elements configured mn an annular shape to remove fine aerosols._Vent gases from the scrubber
flow into two HEMEs, with the third HEME available as standby. Gases flows from the outside
to the inside hollow coreswheret. The treated gas exits at the top and the liquid collects at the

sealed bottom in a drainpipe. The high-efficiencymist-elimmaterHEMEs will-are operated wet -
at all times se-that-asto allow drainage of the-soluble liquid aerosols whiehthat accumulate they
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of the HEME elements. Intermittent washmg Wﬂl nom:nzﬂh,r be carried out off- line.

. eliminatorlIEME while it is offline. The hishefficiency-mistelimninatorIEME effluent will be
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in the fibers, form a liquid film,-on-the-filter-clement; which-thenand drops to the drain line
below to the Vessel Ventilation HEME Ddrain Ceollection Vxessel (PVP-VSI-00001}.
Continuous atomizing spray of demineralized water is provided at the gas inlet nozzle for each
operating HEME. An fintermittent water-wash spraying of the filter elements will be used to
treat the vessel ventoffpas-streamremove any accumulated debris, thus extending the service life -

Three separa,te hi—gh—eﬁﬁe}eﬂc—}#mﬁt—ehﬁama%efs}mMEs will treat the Vessel Vent off gas streams-

t&—seﬁ%se—aﬁd-ene-e%ﬂﬂe ThlS conﬁgurahon W111 penmt Was}:ung each high—efﬁe*eﬁe%mis’f

discharged to a-the Vessel Ventilation HEME Ddrain Ceollection Vvessel (PVP-VSI -00001)

and then to aﬂ-eﬁﬂﬂemﬁwmam Wash Vessel (PWD-VSL-00044) in the PWD
system.
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filter will remove the zadioactive-particulates from the gas stream. The Pprimary HEPA Ffﬂters

. After the pPrimary and sSecondary HEPA fFilters remove the radioactive-particulates from the

electric heat elements within the reaction section; and a dowustream trim cooler {after—cooler).

Oxidation of organic compounds is an exothermic reacnon, therefores, it significantlyv increases
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Electnc Heaters (PVV-HTR-00001A/B/C)
After treatment in HEMEs, the vessel ventilation offgas strcam enters the PVV system whereﬂ&
these gases will be heated by eElectric inline hHeaters (PVV-HTR-00001 A/B/C) so that the

exhaust gases will be preheated above thelr éeﬁqaem%dew point to prevent condensatlon in the
downstream PVV HEPA filters.

The PVV system also mcludes HEPA filters, exhanst fans. and the exhaust stack. The Ve}&’a&e
organic-compoundsVOC Oexidation Usnit (PVP- OXID-00001) and the Cearbon Bbed
Asadsorbers (PVP-ABS-00001 A/B) will be part of the PVP system, but they are located between
the HEPA filters and the exhaust fans.

Primary HEPA Filters (PVV-HEPA-00001A/B/C)
The preheated vent exhaust gases from the heaters flow into one of the three Pprimarvy HEPA
ffilters, which will be on line while the other two are available as standby offline. The HEPA

will be located in the pretreatment filter cave area (Rroom P-0335) for remote mamtenance

Secondary HEPA Filters (PVV-HEPA-00002A/B/C) '
The gases from the sPrimarv HEPA fFilter flow into one of the three Ssecondary HEPA Féfliers,
which will be on line while the other two are available as standby offline. The Ssecondary

HEPA fFilter will remove the radieactive-particulates from the exhanst gases.

vessel vent exhaust stream in the PVV system. the filtered veni exhaust stream retumns to the
PVP system for abatement of volatile organic compounds. The volatile organic compound
abatement process functions to remove vapor—phase organic compounds from the PVP vent gas.
This abatement process takes place within an oxidation system followed by an adsorption
system. The oxidation system includes a VOC Qexidizer Uunit (PVP-OXID-00001) and an
Aafter—Ceooler (PVP-CLR-00001). The adsorption system includes Cearbon Bbed Aadsorber
(PVP-ADBR-00001 A/B) and a medium efficiency Adsorber Qutlet fFilters

(PVP-FILT-00001 A/B).

VOC Oxidizer Unit (PVP-OXID-00001) - ‘

To remove volatile organics compounds from the vessel vent stream. a skid—mounted electric,
non-catalvzed oxidizer unit will be used. In this unit, volatile oreanic compounds are oxidized to
carbon dioxide: and water vapor at high temperature in the presence of excess oxygen.

The VOC tThermal eQxidizer will be a vendo ——'designed unit sui_table for this specific
anplication. By virtue of its heat recoverv scheme, the unit is classified specifically as a
regenerative thermal oxidizer. The oxidizer system will consist of three heat transfer beds,

All high—temperature components of the system will be insulated to minimize heat losses. .

the offvas temperature. The offeas then enters the heat recovery umt to transfer the heat to the
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Ceollection Vyessel (PWD-VSL-00046).

‘of the volatile organic compounds from the vessel vent, and the Carbon Bed Adsorbers
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bed, which will then be used for preheating the incoming offgas. The cooled gas stream is then
directed to the Aafler-Ceooler (PVP-CLR-00001). The treated gases are cooled by the cooling
water. Anv condensate senerated by cooling of the gases will ﬂow to the C3 Ffloor Ddrain

Carbon Bed Adsorbers (PVP-ADBR-00001A/B)
Two parallel C(—:a;rbon Bbed_Asadsorbers are prowded mthe—ées&gﬁ—?he—eafbem;eés—wqﬂ—’f‘aﬂhef

vent gases. The adsorbers are fﬂled Wlth actwated carbon The adsorber will further reduce

volatile organic compounds from the vessel vent exhaust gases. The velatile-organie
sempeoundsVOC exidatien-Oxidizer sUnit (PVP-OXID-00001) is-designed-towill rernove most

(PVP ADBR~GOGOIAJB)e-afbeﬁ—beéﬁ wﬂl remove the remammg volatﬂe orgamc compoundsmA:

mode.

Adsorber Outlet Filters ( PVP-FRT-OOOO 1A/BR)

The {reated gases formfrom the Carbon Bed Adsorbers (PVP-ADBR-00001 A/B)adsorber will .
flow into this filter, wherein fine carbon particles. if anv are present in the vent sases, will be

filtered. This filter is also provided with a bypass line and isolation valves to enable replacement
of the filter.

Exhaust Fans (PVV-FAN-00001A/B)

After the filtration in the Aadsorber Oeutlet fFilters (PVP-FILT-00001A/B), the vent gases will
flow into the eExhaust fFan in the PVV system. Two eExhaust fFans are provided. One will be
in operation while the second-one will be on standbv. The sExhaust fFans provides the
necessary motive force to extract the vent gases from the head spaces of various process vessels .
and provides for the required pressure drop through various treatment equip_menf in the PVP/
PVV systems. The eExhaust ffans will maintain a constant suction pressure at the inlet to the
Ceaustic Sscrubber (PVP-SCB-00002). The Exhaust Fans (PVV-FAN-00001A/B)fan will have
suitable speed control to accommodate variation in the vent gas flow rates from various vessels.
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In addition to the ilnstrumentation, alarms, controls, and interlocks addressed in section 4.1.2,

“the following will be provided for the PYP/PVV systems to indicate or grevent the following

9_0_1151111%5_

e Purge air flow measurement:

Passive purge air flow rate Wlﬂ be measured for the process vessels-—%efedmll-—als&be
including low flow alarm for each of these flow instruments.

-__Forced purge air flow rate will be measured and low flow alarmed for the process vessels
whiekthat require the control of hvdro een concentration. These instruments will have
unportant—to-safetv instrument function, a%ere—ml}—a}se—be—lem#ﬂewa%ama—fer—eaeh—ea?

¢ Forthe HEMFEs;
- #The outlet pressure, pressu:re drop. and the flow rates will bu monitored and controlled.

- _—Demineralized water supply for HEMEs w111 alsg-have moniforing for the inlet pressure
and flow rates. -

n11n—nor1 Arrandirts eanoivra Hha f-v-rrnrvpar Fliamd

Pa
A SO T Ty LU EASATAZ A AT T A Ty Y L g R

s TForthe HEPA filters. the pressure dron will be monitored and controlled within the requlred
+ limits.

o Forthe VOC Oexidizer Uunit (PVP-OXID-00001):

- —4The thermal oxidizer reaction zone, the outlet temperatures, and the pressure drop Wﬂl
-be monitored and controlled.

- - —Alse{The oxidizer bypass valve cannot be opened unless the reaction zone temperature
has been attained.

o For the carbon bed adsorber:

—tThe pressure drop through the bed will be monitored and controlled.
 — The differential temperature across the carbon bed will alse-be monitored.

» _For the adsorber outlet filter, the pressure drop will be monitored and controlled.
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(PIV). The pulse jet ventilation system (PIV) provides the safety fimction to treat the exhausts
- release to the atmosphere via the pretreatment plant stack., The PI'V system consists of process

‘composed of tanks and rmscelianeous treatment systers. as follows

. PIV HEME dDrain Ceollection Vvessel (PIV-VSL-00002 ) '
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4 1. 2 18 Pulse J et Ventllatlon Svstem (PJV)

Figure 4A-128 presents a simplified process flow diagram of the pulse jet ventilation system

from reverse flow diverters and pulse jet mixers operating inside various process vessels before .

and HVAC equipment for removal of aerosols and radisactiveparticulates. The PJV svstem is

Tanks

Msceilaneous Trcatment Svstems

e Demisters (PW~DMST-OOOOZA/B/C}BHmBs—FB}XL—PMP—9999%}
e Air Bin-Bbleed fFilters (PJV-FLTH-00001A/B)

o _Airin-bleedElectric Hheaters (PTV-HTR-00001A/B)

o  AAir in-bBleed HEPA fFilters (PTV-HEPA-00003A/B)

e  PBrimary HEPA Filters (PTV-HEPA-00001A/B/C/D/E/F/G)

e SSecondary HEPA fFilters (PTV-HEPA-00002A/B/C/D/E/F)

e _ Exhaust fFans (PTV-FAN-00001A/B/C)

e  Pumps

The PJV system provides the containment and confinement of exhausts from various reverse
flow diverters and pulse jet mixers operating inside the PTF process vessels. This system
provides the removal of mists and aerosols from the combined PJV exhausts stream by demisters
{medivm—efficiency mist eliminators). The treated exhaust cases are mixed with hot air in-bleed
from the C3 ventilation area to adjust their relative humidity, followed by two stages of HEPA
filtration to remove radielvtieparticulates. . The filtered effluent gas es flow to the Exhaust Fans
(PIV-FAN-00001 A/B/CYPHN exhaustfans. The treated filtered exhausts stream will be '
monitored before it is discharged to the atmosphere.

Collection of Exhanst Gases (Exhaust Piping System)

The PJV system receives the exhaust via several sub-headers from the reverse flow diverters and
pulse jet mixers operafing in Various process vessels in the pretreatment area. The exhansts are
combined from various sub-headers to flow via the inlet header to the Ddemisters
(PTV-DMST-00002A/B/C). The low points of the mlet header and sub-headers are provided
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with drain lines, which drain condensate collected in the header to the PTV HEME dDrain _
Ceollection Vvessel (PTV-VSL-00002). This vessel is also provided with an overflow, which
will flow to the Usltimate Oeverflow Vaessel (PWD-VSL-00033) in the pretreatment plant wash
and disposal system (PWD). The condensate from the PTV HEME Ddrain eCollection ¥ Vessel

{PIV-VSI1.-00002) is penodlcallz transferred by the drain transfer pumpsw
to the plant-wash-vesselPlant Wash Vessel (PWD-VS1.-00044) in the PWD system. - | :

Demisters (PTV-DMST-00002A/B/C) '

The PIV system is provided with three Ddemisters (PYV-DMST-00002A/B/C), which are
medium—efficiency mist eliminators. Two of these dermsters are in servme at a ,cnven tlme and
one is a,vaﬂab le as a standby off- Ime

Demisters are used to remove fine aerosols and mist. and exhibit medium removal efficiencies
for sub-micron aerosols. They are passive devices with low maintenance requirements and high
reliability. The demisters will-adequately protect the HEPA filters, located downstream in this
system, from excessive activity buildup, and provide the desired HEPA filter life of 4 to 5 vears.

ANl Ddemisters (PTV-DMST-00002A/B/C) for this system are located. along with the HEPA
filters, in the filter cave (1Room P-0335) in a C5 ventilation area due to the expected
radionuglide loading.. The dDemisters (PIV-DMST-00002A/B/C) are isolated. or put into
service, by opening or closing isolation valves provided at the inlet and outlet of each dDemister.
These isolation valves are operated remotely by.using the manipulator and the filter cave
operating crane. The headers are designed without any bypass around the dDemisters .
(PIV-DMST-00002A/B/C) to prevent the downstream HEPAs from accelerated loading of

radionuelideparticulates. Remote chanseouichanee out capabihty for the dDemister filter
elements is provided.

The outlet cases from the dDemisters (PTV. nDMST-OOOOZA/B/C] ﬂow to the outlet header to the
extract part of the PJV svstem as described below.

Hot Air In-Bleed _

Alr in-bleed from a C3 ventilation area is filtered, heated. and then mixed with the exhaust gases
from the dDemister outlet for reducing the relative humidity of the stream flowing into the
primary HEPA fFilter banks. The in-bleed air is filtered with medium efficiency Air In-Bleed
fFilters (PTV-FLTH-00001A/B) and then heated to the temperature required to keep the humidi
of the mixed gases below 70 % and prevent the wetting of the HEPA fFilters. '

There are two Eelectric hHeaters (PTV-HTR-00001A/B) arranged in parallel, one working and
the other as standby, 1o provide the required heating of in-bleed air. Hot air in-bleed flows from
the eElectric hHeaters to aAir iin-bBleed HEPA fFilters (PTV-HEPA-00003A/B). one working
and the other as standby. These provide protection against backflow of the PIV exhausts stream :
into the in-bleed system in the C3 Ventﬂatlon area,
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standby arrangement to allow on-line filter change. There will be five pPrimary HEPA fFilters

Filter inserts are radial type. Inlet and outlet isolation valves for the HEPA {Filters are remotely

EKOOO\JO"\LH-I;UJMH

'HEPA {Filter banks, arranged in parallel and configured in a running/standby arrangement to

 the inlet gas stream to the dDemisters. The fansFExhaust Fans will have suitable speed control to
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Primary Exhaust HEPA Filters (PTV-HEPA-00001A/B/C/D/E/F/G)
There are seven pPrimary HEPA fFilier banks, arranged in parallel and configured in a running/

in operation, and two Primary HEPA fFilters will be on standby or in maintenance. The prisnary
Primary HEPA fFilters will be remote change tvpe located in the pretreatment filter cave area.

operated by a manipulator and mamtenance ¢rane in the pretreaiment filter cave (tRoom

P-0335).

Secondary Exhaust HEPA Filters (PJV-HEPA-00002A/B/C/D/EE)
Exhaust gases from the pPrimary HEPA {Filters are routed to the outlet header, then to the
sSecondary exhaust HEPA fFilters located in a C3 ventilation area. There are six sSecondary

allow on-line filter change. There will be four Ssecondary HEPAs Filters in operation. and two
Secondary HEPA fFilter banks will be on standby or in maintenance. Secondw HEPA fIilters
Wﬂl be the safe change type.

PRIV Exhaust Fans (PIV. —FAN OOOOIAJB/C)

The filtered exhausts from the sSecopdary HEPA fFilters WIH flow to three eExhaust £F ans.

Two fans will be in operation while the third fan will be on standby. The eExhaust fFans
provide the necessary motive force to extract the vent gases from the fluidics discharge racks and
provide for the required pressure drop through the treatment equipment in the PJV system. The
eExhaust fFans (PTV-FAN-00001A/B/C) will maintain a constant suction pressure condition for

accommodate variation in the exhaust flow rates from reverse flow diverters and nulse jet mixers
operating inside various vessels.

In the event of failure of one of the two eExhaust fFans in operation, the standby fan
automatically starts. Each fan is provided with manual isolating dampers on the fan inlet and
pneumatlc actuated 1solatmg' dampers on the fan outlet. From the PJV eExhaust £Fans, pulse jet

mixer and reverse flow diverter treated effluents flow via a dedicaied, contmuously monitored
flue to the PTF stack

In addition to the Instrumentation, alarms, controls, and interlocks addressed in section 4.1.2
thewsl following will be m’owded for the PJTV svstem to indicate or prevent the following
conditions:

e Flow rate for the combined exhaust gas entering the dDemisters (PTV. _DMST-00002A/B/ C)

will be monifored. Suction pressure for the inlst gas will be maintained by varving the speed
for the eExhaust fFans (PIV FAN 00001 A/B/C)x: _ . :
a —_— . . _

. Pressure dIOD for the Demlsters (PIV-DMST- 00002AJB/C) w111 be momtored Ltemd—}evel—m
ll A ol '- ‘ l . g - - -
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- Feed I ine Flush tTank { SHRﬂTK-OOOO%

. Eéch HEPA filter bank iswill be monitored and alarmed on hl}Z,h differential pressure:

4.1.2.19 Sodinvm Hvdrdxide Reagent Svstem (SHR)_

Figure 4A-129 presents _é simplified process flow diagram of the sodivm hydroxide reagent
system (SHR). The fFeed iLine £Flush +Tank (SHR-TK-00009) of the SHR system is used to

make up solutions for flushing _the coaxial waste transfer lines between PTF and the DST system.

The main components'-of the SHR tank svstem are:

s Pump and aAssocmted piping for transfer—éaamg—used—ts-%?@-—?MP-@@@@-H

Sodium nitrite, sodium hvdromde_, and process: condensate are Imxed together in the feed line
flush tank for a feed line flush solution. The waste feed return pump transfers the solution
through the line. A mechanical agitator provides mixing capabilities for the solution, The Feed
Line Flush Tanktank will be equipped with level instrumentation to indicate when to begin and
end transfers to the waste feed lines. The Feed Line Flush Tanktank is located in a C3/R3 area.

Exhaust from the Feed Line Flush Tanktank will pass through a HEPA filter for contamination
control.

4.1.2.20 Pretreatment Plant Ventilation

Pretreatment plant ventilation includes the following systems:

¢ (1 v¥entilation gSystem (C1V)
e (2 v¥entilation sSysiem (C2V)

e (3 vVentilation Ssystem (C3V)

e (5 v¥Mentilation sSystem (C5V)

The primary consideration in the design of the ventilation systems is to confine airborne sources
of contamination to protect human health and the environment from exposure to hazardous
materials during normal and abnormal operating conditions. Physical barriers or structures
supported by the ventilation systems will ensure that before-air isreleased to the envuomnent
and residual contamination is well below acceptable, safe levels for public exposure.
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The pretreatmerit plant will be divided into four numbered zones, listed below, with the higher
number indicating greater radiological hazard potential that needs greater control or restriction.
The ventilation system zoning is based on the classifications assigned to building arcas for
potential contamination. Zones classified as C5 are potentially the most contaminated, such as
the pretreatment cells. Zones classified as C1 are uncontaminated areas.

_ The confmement provided by physmai barriers is enhanced by the ventllatlon system, which

creates a pressure gradient and canses air to flow through engineered routes from an area of
lower contamination potential to an area of higher contamination potential. There will be no C4
areas in the pretreatment plant. The cascade system, in which air passes through more than one
area, will reduce the number of separate ventilation streams and, hence, the amount of air
requiring treatment.

C1 Ventilation System (C1V)

C1 areas are normally occupied. C1 areas Wl]l typically consist of admlmstratlve offices, control
rooms, conference rooms, locker rooms, rest rooms, and equipment rooms. CI areas will be
operated slightly pressurized relative to atmosphere and other adjacent areas.

C2 Ventilation System (C2V)
C2 areas typically consist of non-process operating areas, access corridors, and control/
instrumentation, and electrical rooms. Filtered air will be supplied to these areas by the C2

supply system and will be cascaded mto adjacent C3 areas or HEPA filtered and exhausted by
the C2 Exhanst system.

C3 Ventilation System (C3V)

C3 areas normally will be unoccupied, but operator access during malntenance will be allowed.
C3 areas typically will consist of filter plant rooms, workshops, maintenance areas, and
monitoring areas. Access from a C2 area to a C3 area will be via a C2/C3 subchange room. Air
will generally be drawn from C2 areas and cascaded through the C3 areas into C5 areas. In
general, air cascaded into the C3 areas will be from adjacent C2/C3 subchange rooms. In some
areas, where higher flow may be required into C3 areas, a dedicated C2 supply will be provided
with a backdraft damper on the C2 supply duct, which will be closed in the event of a loss of C3

~exiract. This system will shut down should there be a failure of the C5 Eexhaust sSystem.

C‘ Ventilation System (C5V) .
The pretreatment plant C5 areas are designed with the cell or cave pemneter providing radiation
shielding as well as a confinement zone for ventilation purposes. CS5 areas typically consist of a
series of process cells where waste will be stored and treated. The pretreatment plant hot cell
will house major pumps and valves and other process equipment. Air will be cascaded into the
C5 arcas, generally from adjacent C3 areas, and extracted by the C5 extract system. The C5
Eexhaust Sgystem will be composed of PpPrimary (PVP-HEPA-00001A/B/CY and sSSecondary
{PVP-HEPA-00002A/B/C) HEPA filters-Filters and variable speed Exhaust fFans
(PIV-FAN-00001A/B/C). Fans designed to maintain continuous system operation will drive the
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airflow. This system will also be interlocked with the C3 HVAC syster, to prevent backflow by
shutting down the C3 system if the C5 HVAC system shuts down.

413 _LAW Vitrification

The purpose of this section is to describe the major systems associated with the LAW
vitrification plant. Figure 4A-3 presents a simplified process flow diagram of the LAW
vitrification processes. This plant will consist of several process systems designed to perform
the following functions: :

= Store pretreated LAW waste-slurrvieed

» Convert blended LAW waste shurryfeed and glass formers mto mel%en—glass _
* Provide melter offgas treatment systems

. Pfe%&de—l%eeﬂtaﬂeﬁhaﬂdimg—sys&msTmat melter offgas

. Pfe’&é:e—Handle Handle TLAW containers-finishing systerns

. Provide storage-areasforStore ILAW containers

* Provide supporting equipment for-in the melter cave.

» ProvideHandle miscellaneous waste-handlins systems

* Provide-Ventilate the LAW vitrification plant-ventilation-systems

Etopre4-A resents-the ===.='= flow :;'-.‘: the- W '-'—"-“‘ Bresen he-simpl
ﬂe%sf—pﬁmafy—pfeeess—sys%ems—aﬂé-ﬂhe following figures located in Appendix 4A and

drawings found in DWP _Appendix-4AAttachment 51, Appendix 9, provxde additional detail for
the LAW vitrification plant: _

o Simplified flow diaerams for the WTP and the LAW vitrification plant

¢ SimplifiedpProcess flow figures and drawings for pchcess information
o Typical system figures depicting common features for each regulated system

o Simplified-gGeneral arrangement ﬁgures and drawings showing locations of regulated
eqmpment—aﬂé—&sse&a%ed—taaks

Instrumentation, alarms, controls. and interlocks will be provided- for the tank systems and
miscellaneous treatment sub-systems to indicate or prevent the following condltlons ag
@Qropnate
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e  Overfilling: Plant items are protected against overfilling by liguid level indication, hi gh 1evel
instrumentation interlocks to shut off feed sources, and process conirol system control
functions backed up by hard wired trips as required.

o Tosg of containment: Plant items are protected against containment loss by liquid level
indication. and by process control system control and alarm functions as required, including
shut off of feed sources. Each plant item that manages liquid mixed or dangerous waste is
provided with secondary containment. Sumps associated with the manacement of mixed or
dangerous waste are provided with hiquid level mstrumentahon and an ejector or pump to
empty the sump as needed.

o Tnadvertent transfers of fluids: System sequential operations are properly interlocked to

prevent inadvertent transfers at the wrong time or to the wrong location.

In addition to level control, temperature and pressure may be monitored for tank systems and
miscellaneous treatiment systems in some cases. Additional information may be found in the
sysiem logic descriptions located in DWP Attachment 51. Appendix 9.13. Regulated process

and leak detection system instruments and. parameters will be provided in DWP Table III. 10 E.F
for tank systems and in DWP Tabl_e TH.10.H.C for miscellaneous treatment sub-systems, -

Descriptions of the LAW vitrification process, melter offgas treatment systems, and ILAW glass
container handling systems are provided in the following sections.

4.1.3.1 . LAW Melter Feed Process _

The LAW melter feed consists of the following systems:

+ LAW concentrate receipt process system (LCP)
+  LAW metlter feed process system (LFP)
s (Glass former reagent system (GFR)_(the GFR system does not manage dangerous waste and

is provided for information only)

Figure 4A-20 presents a simplified process flow diagram of the LAW concentrate receipt process
system (LCP) and the TAW melter feed process svstem (LFP). The LCP and LFP systems
prepare feed for the LAW melters to produce a vitrified product. An analysis of the waste

_ determines a glass additive formulation for the conversion of the waste to glass. The glass

additives specified in the formulation are weighed and mixed with the waste. There are three

. two melter feed trains to supply the threetwo L. AW melters. Each melter feed train consists of a -

melter concentrate receipt vessel, 2 melter foed preparation vessel, and a melter feed vessel. The

LCP system includes the melter concentrate receipt vessels. The LFP system includes the melter ,
feed preparation vessel and the melter feed vessel for each of the threetwo melters '
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-concentrate from the pretreatment plant. The melter Melter feed-Feed preparation-Preparation
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o Melter concentrate Concentrate receipt-Receipt vessels-Vessels (3912—}99}—\12-}@92—
I'.«’—2—1—(;)Q%LCP—‘VSL—OOOO1/’2)

The LFP tank system consists of the following tanks and their associated ancillary equipment:

s  Melter feed-Feed W&E&H@&Prgpmauon wessels-Vessels G@l—]:@%%@—l%@-l—
21304 FP-VSL-00001/3)

Melter feed Feed vesselsVessels (XQ—I—LQQA—Z—B@%%@%LFP—VSL 00002/4)

Melter Concentrate -Receip't Vessels (LCP-VSL-00001/2) _
The melter Melter concentrate-Concentrate receipt Receipt vessels-Vessels receive melter feed

vessels-Vessels are located in three-{wo process cells, and each process cell contains a sMelter
coneentrate-Concentrate receipt-Receint vesselVessel, a mMelter feed Feed Feed preparation
Preparation vesselVessel, and a melter-Melter £eeé.—Feed vesselVessel. Haeh-The vessels is-are

* equipped with the following:

- Mechanical agitator
. ?We—pPumps to transfer LAW concenirate

o Instrumentation for liquid level-and density-measurement

s Internal spray wash sngsnozzles
e Overflow to C3/C5 drainsDrains/susp-Sump eeHeeHeﬂ—Collecuon yvessel-Vessel

(RLD-VSTL.-00004)

e Spare nozzles

Valves are located in the valve bulge. Valving in each bulge allows the LAW co"ncentratc.to‘be
routed to the mMelter feed-Feed preparationPreparation wessels-Vessels (LFP-VSI-00001/3), or -

~ to the plant-Plant wash-Wash Vessel (RLD-VSL-00003) vessel-if the mMaelter concentrate

Concentrate receiptReceipt vessel-Vessels (LCP-VSI-00001/2) is-are being cleaned out or ifthe
contents of that-the vessels cannot be satisfactorily processed._In addition. LAW concentrate can
be pumped between the two mMelter eConcentrate ¥Receipt ¥Vessels (LCP-VSL-00001/2).

Glass Former Reagent System (GFR) - ' .
The GFR system contains the glass former feed hoppers that receive blended glass formers and

sucrose by dense-phase pneumatlc conveyors from the Mmspeﬁe;s—&eeated—at—the—glass

formers rooms ystem
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The feed hoppers are equipped with filters to remove the dust from air used for pneumatic
conveying and blending. It is anticipated that a series of single filter cartridges will be mounted
on the top of the hoppers. The filters are cleaned by introducing compressed air through the

- cleaning nozzle to blow accumulated dust back into the hoppers.

The feed hoppers are equpped with load cells to weigh the glass formers to confirm that the |
material in the upstream blending silo is conveyed to the feed hoppers and to confirm that the
glass formers are transferred out of the feed hoppers to the Melter Feed Preparation Vessels

(LFP- VSL—OOOOI/B)meltes‘—feed—iafepafaﬁeﬂ—vesse—]s

Af’eer—the—bleﬂécmgeyele-ﬁhe glass formers are gravity-fed with a rotary feeder into the Melter
Feed Preparation Vessels (LFP-VSL—OOOOI/3)meker—feeé—pfepafaaeﬁ—vesse}s where the blended
glass formers are mixed with the waste feed. This equipment is located in an isolated area that
serves as a contamination barrier between the melter feed preparation vessels and the glass
former supply. The rotary valve conirols the rate of glass former addition into the melter feed
preparation vessels.

Melter Feed Preparation Vessels (LFP-VSL.-00001/3) '

The melterMelter feed Feed preparation-Preparation vessels-Vessels mix LAW concentrate from
the melter Melter coneentrate-Concentrate reeeipt Receipt sessels-Vessels ( LCP-VSL-00001/2)
with glass formers and sucrose from the glass former feed hoppers The vessels are equipped
with the following:

s Mechanical agitator

. &Ewe—pPumps

¢ Insirumentation for liquid level and-density-measurement
Q—I:}qmd—leve-l—mstfsmeﬂ-’s

- Internal spray wash Eﬁgsnozzles

e Overflow to the eel-l—saaaapC?:/ CS dDrains/sSump eCollection ¥Vessel (RLD- VSL—OOOM)
* Spare nozzles

The two pumps transfer waste sia-using a valve bulge. Valves in the valve bulge allow melter
feed to be routed to the associated melter-Melter feed-Feed vessel-Vessel (LFP-VSL-00002/4); or

to the plant-wash-vesselPlant Wash Vessel (RLD-VSL-00003). The vessel contents can be

circulated through the pump and injected back into the tank-vessel in the recirculation mode._In
addition. melter feed can be pumped between the two mMelter £F ecd pPreparation vVessels
@FP VSL-00002/4). :
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Melter Feed Vessels { LFP-VSIAOGOOZ%)
The melterMelter feed-Feed vessels-Vessels receive blended melter feed, consisting of LAW

(LEP-VSL-00001/3). The vessels are equlpped with the following:

» Air displacement supply (. ADS) P—pumps to transfer feed to the corresponding LA'W melter
e Feed vegsel Ppump
e Instrumentation for liguid level and-density-measurement

e Miscellaneous solution addition line
o Internal spray wash sngsnozzles -
e Overflow to the ee—H—suﬂaf}CBICS éDrains/sSump eCollection ¥Vessel (RLD-VSL—OOOO_)

e Spare nozzles

- The feed vessel pump transfers waste feed th:ough a valve bulge Valvmg n fhe bulge alIows

the Waste feed to be

wash—%ssel—ﬂafvessel—e}eaﬂ—ea{umnned between ali four Vessels the two mMelter {CF eed
pPreparation ¥Vessels (LFP-VSL-00001/3) and the two mMelter fFeed ¥Vessels

(LFP-VSL-00002/4). Waste feed can also be transferred from the mMelter ffeed ¥Vessels to the

plant-wash-vesselPlant Wash Vessel (RLD-VSI.-00003) for vessel clean-out. ThesNormaily,

ADS pumps transfer is—ffem-&iepump—te—the melter feed from the melter feed vessel to the
melter.
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4.1.3.2 " LAW Melter Process System (LMP)-System 7
Fioure 4A-21 presents a simplified process flow diagram of the LAW Melter process systen

(LMP). The purpose of the purpese-ofthe-1.MP system —istois to convert a blended sturry of

hquld LAW feed and glass former addltlves nto melten glass—The glassis-discharged from the
m-thea durable ILAW product.

_The LAW melter system design is based on operating three-two joule-heated ceramic melters—
identified-as-the LMP-in a C3 environment. Key subsystemscomponents of LMP include .

LAW Melters (ILMP-MITR-00001/2)

of appreximatels=10-15 metric tons of glass-per24-hour-day; per melter per day. The LAW
melter-Melter has a single internal glass chamber with a rectangular surface area. The melter
melter is powered by three sets of electrodes mounted on opposite walls of the glass pool. The
glass is discharged through either of two dlscharge chambers located within one of the long axis
walls of the mektermelter. The lid of the melter-melter is composed of a layer of refractory
backed by a corrosion—resistant metal plate and support structure. The 1id also supports the
components that are submerged in the melt pool and suspended in the melter plenum. The
meltermelter is encased in an integral shielding and secondary containment enclosure.

The refractory is part of the melter containment and can be described as two separate sections.
These sections are the refractory in contact with the molten glass pool; and the refractory
surrounding the gas space above the glass pool, which is eemmenly-referred to as the plenum,
The glass pool refractory, used in conjunction with active cooling provided by a water jacket,
will provide glass containment, thermal insulation, and electrical isolation. The plenum
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refractory is primarily designe.d to resist thermal breakdown, resist corrosion by offgases, and
resist corrosion by splashed feed and glass.

The melter shell consists of the lid and base plate as well as the structure needed to support the
lid; and provides a gas barrier. The melter shell inner surface is designed to allow operation of
the melter at a negative pressure—w&th—mm&l—aﬁ—m—}eak&ge ‘This inner surface will dlso
minimize the release of melter gases and contaminants in the event of melter pressurization. . A
small air purge wil be provided for the annular space between the cooling panels and the shell to
reduce the deposition of materials. This purge will be driven by melter vacuum.

The LAW melter system has been designed to shield and contain the melter so that no additional
shielding or contamination control will be required for normal operations. This has been
accomplished by enclosing the melter assembly in a steel box. Shielding is provided by the
entire enclosure. Access panels are provided through the external shielding. When removed,
these panels will allow access to the jack-bolts, electrodes, electrode thermocouples, viewing
cameras, and so forth. :

The heat for the LAW melter startup is provided by temporarily installed radiant electric heaters
mounted on the roof of the melter. These heaters melt glass formers sufficiently to make it
ionically conductive between the melter’s joule heating electrodes. When a conducting path is
established, the melter is heated in a controlled manner by passing more and more current
between the electrodes through the glass (a process known as joule heating). After some time,
the melter reaches its operating temperature and shurry feeding can start. As water evaporates,
the feed forms a “cold cap” on the surface of the melt. Asmore slurry is fed, molten glass is
formed by vitrification of the cold cap materials into the glass melt. When the melt level rises to
a predeterminéd level, it ean-beis discharged into a container.

The melter plenum is maintained at a confrolled vacuum with offgas system fans and eenirelled
injection of air into the offgas line near the melier exhaust. This assures containment and avo1ds

pressurization.

Joule Heatiﬁg - :
The joule heating system contains the melter electrodes, melter electrode power supplies, melier

glass pool thermocouples, and the melter electrode control system.

The electrode configuration for each LAW melter Melter will consist of three pairs of plate
electrodes mounted parallel to each other on the long axis of the melter. The electrodes will have
forced-air cooled electrode extensions. The extensions will penetrate the side of the melter- -

‘below the glass level to minimize the effects of thermal expansion and to minimize the potential

for corrosion by sulfateesrresion. Active cooling of the extensions and the use of a

water-cooling jacket will prevent glass from migrating through the refractory package adjacent to _

the electrode extension penetrations. Power to the electrodes will be single-phase alternating
current applied across opposing electrodes. The nominal glass melt pool temperature range-is
950-°Cieapproximatelv 1,1250 °C. This is measured with thermocouples in thermowells
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submerged into the pool at various locations. The power to the electrodes is regulated to

" maintain the temperatur.e within a selected range.

Melter Feed System

Yeed will be introduced to the melter as a slurry through nozzles in the melter lid. %WWater
and volatile waste feed-volatile constituents in the shury intheshurry-will evaporate, leaving
behind a layer of material known as the cold cap. Waste feed components m the cold cap will
undereo chemical reactions, be converted to their respective oxides, and dissolve in the molten
glass. The rate of feed addition to the melier determines the cold cap coverage on the glass melt
pool. The feed rate can be controlled based on the average plenum temperature measured by
plenum thermocouples mounted in the melter id. New slurry will be added at about the same

rate as the cold cap dlssolves, mmntmﬂmg the quantzty of cold cap matenal at a steady level.

and agltate the molten glass th molien g 5 g
glasstank—When the melt level rises to a predetermmed upper lmnt an air llﬂ meehamsm is
actuated and glass is dlscha:rged toa contamer %e—feed—sﬁeﬂa—melﬁées—the—me}tef—feed—ﬂez-z&es

.....

Glass Discharge System

Melter glass pool level measurement will be used to indicate when to start and stop glass
discharge. It also provides alarms for high or low glass pool levels. Each LAW melter-Melter
has two identical and independently operated glass discharge systems located adjacent to each
other aleng-on one side of the melter. -Each of these systems includes an airlift riser, a glass pour
trough, a heated discharge chamber, and other components er-and instruments needed to control
the discharge of glass._ When the canister is required for filling, it is taken out of the buffer rack
in the Canister Handling Cave and transferred into the Pour Tunnel bogie. The bogie travelsto a
position under the pour spout. As the bogie moves info position under the pour spout, the pour
spout glass catch tray is pushed back and signals that a canister is present. A proximity switch -
detects that the bogie is in position, the bogie is then locked into position. and the canister is
filled with glass. : '

The glass discharge from the melfer is initiated by injecting air or an inert gas at the bottom of
the airlift riser. Asthe gas bubbles rise in the glass they will entrain glass in the riser, which is
replaced by glass flowing in from the pool through the riser throat. The glass is lified to the inlet
of the trough, where the air bubbles disengage and the entrained glass flows into the trough. The
glass then flows down the trough due to gravity and falls from the pour tip at the end of the

' trough into the container. - The rate of glass discharge is controlied by adjusting the rate at which

air is injected into the bottom of the riser.

Instrumentation, alanns controls, and interlocks will be prowded for the LMP to indicate or
prevent the following conditions:
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e Decrease or loss of melter plenum vacuum
¢ Glass temperature too high

¢ Electrode extension temperature too high
e Loss of melter cooling water

* Plugged feed nozzle

s Overfilling of glass container

4.1.3.3 LAW Melter Offgas System
The LAW melter offgas system consists of the following process systems:

» LAW Pprimary Ooffgas Pgrocess soystem (LOP)-Syster

e LAW Sgecondary Qoffgas/Vvessel v¥ent Bprocess sSystem (LVP)-System

Figure 4A-22 presents a simg lified process flow diagram of the LAW primary offgas process -
system (LOP). The LOP is composed of tanks and miscellaneous treatment sub-systems and
consists of the following:

Tanks

o Melter SBS eCondensate-+ Vessels (LOP-VSL-OOOOI/Z)
. Pumns—H:@P—PkﬁLGGGQ}%A%BWS)

e Eductor (LOP-EDUC-00001)

Miscellaneous Treatment Sub-sSvstems

» Promary and sSecondary fFilm eCoolers (LOP-FCLR—00001/2/3/4) one set for each melter
o Melter 1 and Melter 2 Submerged bBed sScrubbers (LOP-SCB-00001/2)

e Melter 1 and Melter 2 Wet eElectrostatic pPrecipitators (WESPYLOP-WESP-00001/2)

Figure 4A 23 presents a simp]iﬁed process ﬂow diagram of the LAW secondary offeas/vessel
vent process system (LVP). The LVP is composed of tanks and mlsceLap £0us tr@atmenu
sub- svstems and consxsts of the following:

Tanks _
o T AW Caustic eCollection $Tank (LVP-TE-00001)
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»  ThermalSelective Catalytic Oxidizer (LVP-SCO-00001)

s Heat Exchanger (LVP-HX-00001)
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Miscellaneous Treatment Sub—sSvstems
. Caustic Scrubber (LVP-SCB-OOOOIA—:L}B)
s Electric Heaters (LVP-HTR-00001A/1B/2/3A/3B)

o Sejective Catalvtic Reduction Units (LVP-SCR-00001/2£1)

o Adsorber (LVP-ADBR-00001/2)
- HEPA Filters (LVP-HEPA-00001A/1B//2/23A/23B)

¢ Melter Offgas Exhausters {L_V.P-EXHR—OOOOlA/B/ O
s  LAW stack '

Melter offgas is generated from the vitrification of LAW feed in up-te-thresthe two joule-heated I
ceramic melters. The rate of generation of gases in the melter is dynamic. The melters generate
offgas resulting from decomposition, oxidation, and vaporization of feed matenal Constltuents

of the offgas include: :

e Nitrogen oxides NO-from decomposmon of metal mtrates in the melter feed _ . | l

. Chlonde ﬂuonde and sulfur as oxides, acid gases, and salts

. R&é&eﬁﬁehée—a}’amculates and aerosolsCesium and technetivm-as the-radionuclides of
jenificanc ’

¢ Entrained feed material and glass

In addition, the LAW Melters generate small quantities of other volatile compbunds including
iodine-129, carbon-14, tritium, and volatile organic compounds. Carbon-14 and tritium are in
the form of carbon dioxide and water, respectively.

The purpose of the LAW Melter offgas system is to cool and treat the melter offgas and vessel -
ventilation offgas to a level that is protective of human health and the environment. The offgas
system must also provide a pressure confinement boundary that will control melter pressure and
prevent vapor release to the cell. The design of the melter offgas system must accommodate
changes in offgas flow from individual melters without causing the melter to pressurize and
without allowing variations in the flow from one melter to impact the other melters.

Separate systems are prowded for the initial decontamination of offgas from each melter ThlS is
considered the primary offgas treatment system. This primary offgas system is designed to
handle intermittent surges of tea-seven times steam and three times non-condensables nominal

~ flow from feed. The primary system consists of a Film Coolers (LOP-FCLR-00001/3),
Submerged Bed Scrubbers (LOP-SCB-00001/2), and a Melter Wet Electrostatic Precipitator

(LOP-WESP-00001/2). This system cools the offgas and removes particulates.
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AdditionallytThere is an-extra-a second offgas line from the selter-Melter to the Submerged
Bed Scrubbers (LOP-SCB-00001/2) is-compesedconsisting of a Standby Film Cooler :
(LOP-FCLR-00002/4) and a buiterfly valve as the isolation device. The melter is operated under
negative pressure. previdediln the unlikely-ease-event that the primary offgas line plugs.or athe

offzas flow to the submerged bed scrubber throush the second off as Ime therebv preventin
melter vressunzatlon,-‘ h 3-line nposedof g adbseF

'.‘ Th}se line is designed to-

- Heo L= -
7 =ATATA". crrr t I ) CHa W s

causing melter pressurization.-

pfweﬂ%mg{nelée&pfesﬁﬁ&aaeﬂ— In the event that the melter su.rge 1s much hlgher than the

system is designed to handle, a pressure relief valve aets—as{he—pfess&e—feheﬂpeaﬂ% opens venting
the offgas to the wet process cell._Offgas from the wet process cell is drawn through HEPA

Filiers to remove parficulates andbefore discharge_d to the atmosphere. Once the melter pressure
retums to the desired set point, the valve closes.

ﬁaeveme&t—e-f—vessel—eeﬂ%eﬁts—The vessel Venulatlon svstem offszas consists pnma.nlv of air, . water
vapor, and minor amounts of aerosols generated by the agitation or movement of vessel contents..
The vessel ventilation system header joins the primary offeas system after the Wet Electrostatic

Precipitators (LOP-WESP-00001/2). and the combmed offgas is routed fo the secondary off,c_r,as
treatment svstem.

The secondary offgas system (from HHEPA preheater to finial discharge) is designed to handle
maximum sustained flowrate from the three-two melters assuming the-three-both melters are !
operating. The system is also capable of operating effectively if only one melter is running. The
secondary offgas system consists of HEPA Filters (L VP-HEPA-00001A/1B/2A/2B) with

Electric Heater (L VP-HTR-00001A/1B/3A/3B), Exhauster Fans (I.VP-EXHR-00001A/B/C),
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- Submerged Bed Scrubber (LOP-SCB-00001/2)
‘Bach LAW Mamelter has a dedicated submerged Submerged bed-Bed sefubber—Scrubber
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mercury Adsorbers (LVP-ADBR-00001/2), a Selective Catalytic Oxidizer
(LVP-SCO-00001)/Selective CatalyticReduction Units (L. VP-SCR-00001/2) which houses the
heat recovery unit (plate Heat Exchanger) (LVP-HX-00001), Electric preHeater
(LVP-HTR-00002), the catalyst for volatile organic compound oxidation and the catalyst for
NO,nifrogen oxides reduction, and a Caustic Scrubber (LVP-SCB-00001). The follomng
seciions prowde descriptions of major melter offgas treatment components.

41.3.3.1 LAW P—rimary Offgas Process System (LOP)-System

Figure 4A-22 presents a simplified process flow diagram of the LAW primary offgas process

system (LOP). The purpose of the TLOP tank system and miscellaneous treatment sub-systems is
.to cool the offgas and remove aerosols generated by the melter. The primary components consist

of a film cooler, submerged bed scrubber, and a wet electrostatic precipitator.

Film Cooler (LOP-FCLR-00001/2/3/4)

The primary function of the Film Cooler miscellaneous unit sub-system is to cool the offgas and
entramed molten glass droplets below the glass sticking temperature to minimize selids-glass
deposition on the offgas piping walls. The offgas exits the melter and is mixed with steam or
steam/air mixture in the offgas fFilm eeelerCooler. The Film Cooler is a double-walled pipe
designed to introduce air/steam axially along the walls of the offgas pipe through a series of
holes or slots in the inner Wa]l Each melter has a nnmarv and secondarv Film Cooler.- Ehe—F—ﬂm
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miscellaneous treatment sub-system. After each Film Cooler (LOP-FCLR-00001/3), the offgas
enters the subinerged-Submerged bed-Bed sersbber-Scrubber column for further cooling and
solids removal. The Submerged Bed Scrubber is a passive device designed for aqueous
scrubbing of entrained radicactive particulates from melter offgas, cooling and condensation of . l
melter vapor emissions, and interim storage of condensed fluids. It will also quench the offgas to

a desired discharge temperature through the use of coiling coils/jacket. The offgas leaves the

submerged-Submerged bed-Bed serubber-Scrubber in approximate thermal equilibrium with the I
scrubbmg solut:lon _ ,
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- Condensate Collection Vessels (LOP-VSL-00001/2) ultimately flows to the PBDTLP system.

~ In addition to the Hinstrumentation, alarms, controls, and interlocks addressed in section 4.1.3,
- the following will be provided for the s’d%mefaeé—Submerﬂed bed—Bed sem-bbe{—Scrubber o
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102/20032004 |

The Submerged Bed Scrubbers (LOP-SCB-00001/2) have two offgas inlets, one for the normal
operations line and one for the standby line._Secondary Film Coolers (LOP-FCLR-00002/4) can
be routed to either Submerged Bed sScrubber. The offgas enters the Submerged Bed Scrubber
through the appropriate inlet pipe that runs down through the center of the bed to the packing
support plate. The bed-retaining walls extend below the support plate creating a lower skirt; to I
allow the formation of a gas bubble nndemeath the packing. The entire bed is suspended off the
floor of the Submerged Bed Scrubber to allow the scrubbing solution to circulate freely through

. the bed. After formation of the gas bubble beneath the packing, the injected offgas then bubbles
_up through the packed bed. The rising gasbubbles also cause the scrubbing liquid to circulate up’

through the packed bed, resulting in a general recirculation of the scrubbing solution. The -

packing breaks larger bubbles into smaller ones to increase the gas to water contacting surface,
thereby increasing particulate removal and heat transfer efficiencies. The warmed scrubbing
solution then flows downward outside of the packed bed through eeilingcooling coils/jacket. ]

To maintain a constant liquid level within the Submerged Bed Scrubbers (LOP-SCB-00001/2), it ]
will be equipped with an overflow line that allows for the continuous discharge of offgas
condensate and some scrubbed particulates to the Melter submersed-bed-serubberSBS

Condensate Vessels (LOP-VSI.-00001/2) located next to the Submerged Bed Scrubber-eelumn

vessel. The Mclter submerged-bed-serubberSBS Condensate Vessels are alse-is-equipped with a
cooling jacket. The rate of condensate discharge is determined by how much the offgas

. temperature is lowered below its dew point. The condensate and some collected particulates o
overflow into the Melter submerged bed-serubberSBS Condensate Vessels. To minimize the - N

buildup of the solids in the bottom of the Submerged Bed Scrubber, condensaté from the Melter
submersed bed serubberSBS Condensate Vessels {LOP-VSL.-00001/2) will be re-circulated back |
to the Submerged Bed Scrubber and injected through multiple lances to agitate and suspend
solids on the submerged bed scrubber floor. The collected solids will then be pumped directly -
off the Submerged Bed Scrubber vessel floor to the Melter submersed-bed-serubberSBS
Condensate Collection Vessel (RLD-VSIL.-000035). This purging and recycling process occurs
simuitaneously. Submerged Bed Scrubber condensate from the submerged-bed-serubberSBS

Venting of this-the mMelter submerged-bed serubberSBS condensate-Condensate vessel-Vessels
is via the submerged-Submerged bed-Bed serubber-Scrubber into the main offgas discharge pipe.

The scrubbed offgas discharges through the top of the Submerged Bed Scrubbers
(LOP-SCB-00001/2) and is routed to the Melter Wet Electrostatic Precipitators (one per melter)
(LOP-WESP-00001/2) for further particulate removal.

indicate or prevent the following conditions:

e High scrubber liquider temperature
s  Low scrubber liqud level
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_Electrostatic Precipitator miscellaneous treatment sub-system for removal of aerosols down to
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e High condensate vessel liquid level

o Loss of chilled water supply

e Exiremely high-pressure differential across the unit

P

Melter Wet Blectrostatic Precipitators (LOP-WESP-00001/2) ' _ '
The Submerged Bed Scrubber (LOP-SCB-00001/2) offgas-discharge is routed to the Melter Wet

and including sub-micron size. Each melter system has a dedicated Melter Wet Electrostatic
Precipitator (LOP-WESP-00001/2). The offgas enters atthe-tep-of-the unit and passes through a

distribution plate. The evenly distributed saturated gas then flows up dewaward-through the
tubes —Fhe-ftubeswhich act as positive the electrodes. Each of the tubes has a single negatively
charged electrode, which runs down the center of the tube. A high voltage, direct current
transformer supplies power to the electrodes. A strong electric field is generated along the
electrodes giving a negative charge to the aerosols passing through the tubes. The negatively
charged particles move towards the positively charged tube walls for collection. Collected
parncles are then Washed from the tube walls along With collected mists. As—‘ehe—gaﬁ—passes

condensate is collected m the Melter Wet Electostatlc Precmltators ( LOP WESP 00001/2)wwst
elestrostatic-preeipitator dished bottom area. A water spray may be used periodically to facilitate |
washing collected aerosols from the tubes. The tube drain and wash solution are routed to the
C3/C5 effluent-Drains/Sump Collection Vessel (RLD-VSL-00004). : |

In addition to the instrumentation, alarms, controls, and interlocks addressed in section 4.1.3,
the following will be provided for the Melter wWet &ee&emw
Precipitators to indicate or prevent the following condmons '

» Loss of electrical power to the unit
e High differential pressure across the unit

e Plugeine ofthe drainlneAccumulation of liquid : | - l

. Los.s of process water supply

Standby Offgas f_:r’feaimeﬂt—Sst%elﬂLme

- The standby line consists of an offgas duet-pipe from the melter to ﬂ&e—a Submerged Bed

Scrubber (LLOP-SCB-00001/2), a Secondary Film Cooler (LOP-FCLR-00002/4), and az
iseiationa butterfly valve as the isolation device. During a melter surge for potentialiy due-te-the
offgas duet-beingpipe becoming plugged), this valve will open rapidly, providing an alternative
path for the melter offgas to flow_to the Submerged Bed Scrubbers (LOP-SCB-00001/2). With
this alternative routing, pressure contro] on the melter plenum can be majntained. This standby
offgas duet-pipe will extend to the bottom of the Submerged Bed Scrubber packed bed, identical
to the main offgas line. I 1s the same size as the main offgas line, thus providing a doubling of
flow cross-section for melter-generated gases. A
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The LAW Melters are also eqmpped with a mamtenance veﬂ&]caﬁeﬂ—bypass line that—byp&sses—the
itsallowing offgases from one

: melter to be Iouted to the other s Submerged Bed Scrubber for cooling. The gas will be

processed through both a primary and secondary offgas treatment system in the same manner as
the normal path. The purpose of this line is to provide melter ventilation during idling conditions
in the unlikely event that the-a Submerged Bed Scrubber (LOP-SCB-00001/2) or Melter Wet
Electrostatic Precipitator (LOP-WESP-00001/2) requires maintenance. Prior to initiating use of

the maintenance ventilation bypass line, waste feed would be secured, and the melters placed
into an idle condition. No waste feed would be fed to the meliers when the maintenance
ve&&%&&eﬁ—bypass line is in use.

Idling emissions from the melter are mainly heated air at abe&t—l—,%%h—te—}#}@ﬂa-thea lower gas

‘volume than expected during slurry feeding. The gas will stilt-be processed through the

secondary offgas treatment system that includes HEPA filiration, thermal catalytic ox1dat10n and
selectlve catalytic reduction.

4.1.33.2 LAW Secondary Offgas/Vessel Vent Process System (LVP)

Figure 4A-23 presents a simplified process flow diagram of the LAW secondary offgas/vessel
vent process system (L.VP). The offgas system prevents migration of waste contaminates
contaminants into the process cells and potentially operating areas.- It does this by maintaining
the various LAW process vessels under a slight vacuum relative to the cell. The composition of
the ventilation air is expected to be primarily air with slight chemical and radieastive-mixed

“waste particulate contamination.

The vessel ventilation air is combined with the melter offgas prior to entering the secondary
offgas system HEPA filter electric preheaters. The combined air streams are treated together in
the remaining sections of the secondary offgas treatment systems. A pressure control valve is

used to regulate the pressure between the vessel ventilation offgas system and the melter offgas
system.
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The melter offga,s stream that is treated through the primary offgas system is combined with the
vessel Ventﬂatlon offgas stream and treated through the LVP tanks and miscellaneous treatment

sub-systems. Fhis-The secondary offeas system removes the remaining particulate, mercury and
miscellaneous acid gases, gaseous NOmitrogen oxide compounds, carbon monoxide, and
volatile organic compounds.

Descriptions of these-compenentsthe tanks and miscellaneous treatment sub-systems comprising
the LVP are provided below:

HEPA Preheaters-Filters, Flectric Preheaters, and Exhausters

The purpose of these HEPA filters-Filters miscellaneous treatment sub-system
(LVP-HEPA-00001A/1B/2A/2B) is to provide a final protection against dispersion of f&é&eaetwe
particulate. This helps protect the downstream equipment from radicaetive-particulate
contamination. The combined offgas stream 1is first passed through the LAW melter offgas
HEPA eElectric preheatersHeaters (LVP-HTR-00001A/1B/2/3A/3B). Preheating increases the
gas temperature above 1ts dew pomt to av01d condensation i in the melter offgas HEPA

&Eaﬂged—iﬂ—seﬂes The system is composed of two parallel trams of two ﬁlter banks each in
series. The offgas passes through one train while the other remains available as an installed
backup._Motive force for the ventilation is prowded by the Melter Offgas Exhausters

( LVP-EXHR—OOOOlAfB/ C).

Instrumentation, alarms, controls, and interlocks will be provided for the LVP gystem to indicate \
or prevent the following conditions:

o High or low . low dlfferentlal pressure across a HEPA ﬁlter signaling to switch to the redundant
unit

e Topssof pfeelectric heafa_er element
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- Activated Carbon Adsorber g' LVP-ADBR-0001/2)

" removed and replaced. The flow is then changed to make the fresh achvated carbon adsethbetbed

. 'Mercury breakfhroﬁgh in ’;he leading carbon adso_rber signating to switch to the frailing

Selective Catalvtic Oxidizer! (LVP-SCO-00001) and Selective Catalvtic Reductioner Units

WA 7890008967, Attachment 51
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Additional information to the instramentation, alarms, controls, and interlocks for the LVP
svstem addressed in section 4.1.3 are described in the ZAW Vsz cation Offeas Bypass Analvsis, -
24590-LAW-PER- PR—OB 001.

The Activated Carbon Adsorbers (LVP-ADBR-00001/2) miscellaneous treatmnent sub-system
removes volatile mercury, iodine. and acid gases from the offgas. The offgas flows throngh two
internal adserbersactivated carbon beds normally operated in series. When gasesous mercury is
detected breaking through the leading adserberactivated carbon bed, indicating that the carbon is
loaded, the offgas flow is manually changed to make the trailing adserberbed the leading
adcorberbed. Onlvone aésefhefacuvated carbon bed is used while the loaded activated carbon is

the trailing adsorberbed.

The adserbentsactivated carbon is-are batch loaded into the adsorber by gravity. The loaded
activated carbon is batch removed by gravity and transferred by conveyor for collection in
containers. A water fire suppression system mav be included as a nrecauuon against actwated
carbon fires, if required.

Inadditiendfo-the-Hinstrumentation. ala:rms, controls, and interlocks aééfessed—m—see-ﬁe&-é&—]é—z
the followinewill be provided for the Activated Carbon Adsorbers (LVE- ADBR-00001/2)EVR
svetem to indicate or prevent the following conditions:

carbon adsorber

s High inlet/outlet carbon monoxide concentration difference activates a water deluge fire
_ suppression system. The offeas inlet isolation damper is automatically closed and offgas

flow is automatically diverted to the other carbon adserberbed or to the bypass:

(LVP-SCR-00001/2)

A catalyst skid-mounted unit with a combmed Selective Catalvtic Oxidizer (LVP SCO—OOOOl}
and Selective Catalytic Reduction Units (LVP-SCR-00001/2) miscellaneous treatment

sub-systems will be used Fto remove preducis-of-incomplete-combustion;-volatile organics

compounds ca:rbon monomde and NQ -mtro gen ox1des m-from the offgas stream—a—e&‘ealysié
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' tempef&tefe— The reductlon reactmn is also exothenmc, &gn_;ﬁcanﬂy mcreasmg the offga

WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant
102/20632004 |

The offgas is first treated in the wae@fgaaie—eempemd—eaﬁ&e&yst—eel&m&selechve Catalytic
Oxidizer (LVP-SCO-00001) where organic compounds and carbon monoxide are oxidized to

carbon dioxide and water vapor. These reactions are exothermic. The Selective Catalytic
Oxidizer (LVP-SCO-00001) operates at a temperature low enough to prevent the formation of
additional nitrogen oxides.

After the (LVP-SCO-00001), tAsthe offgas is » ea%ers—the—aaﬁ%eleeﬁ#e—@a%ahﬁ&@&di%ef
(EVPR-SCO-00001 -t the eas travels throupghheated through a-the heatrecover-unit—whichisa

plate heat exchanger and an electric heater to bring the offgas up to the operational temperature
of the Selectlve Catalvtlc Reductlon Umts (LVP SCR-OOOOI/Z) ——’Phe%ea’aﬁg—meémm—&&edﬂ-s

: = : i idizer-tThe heated offgas
enters a—eh&mbefthe Selectwe Catalvtlc Reductlon Umts (LVP SCR—OOOOI/Z)—Se}eeH%Ze—Ga%aIJﬁ%e
Redustion Units(TVP-SCR-00061/2), where a—gas—aaﬁebafe—eﬁammoma,—egg—aﬁd—wa’eef#apef 18
injected through an atomized spray and allowed to mix with the offgas. The nitrogen oxides are

reduced by the Ammenia-ammonia is-added so-that the NO, nitrogen oxides reduction-reactions
ean-be-carred-etrtto nitrogen gas and water. Two sets of NO,-eatalyst-modulesSelective
XatalytreCatalytic ReEeduction Units (LVP-SCR-00001/2) are required-to-achieve-the-required
removal-efficiensy-of greater than-98%arranged in series. The offgas is treated through the first
set-of NO,-catalyst-meodulesthe Selective Catalytic Reduction Units (LVP-SCR-00001). After

the first medulesSelective eCatalvtic sReduction snitUnit, more ammonia is injected into the
stream-offeas to allow further conversmn in the second Selectlve Catalvtlc Reductlon Umt

temperature. This-The hot offgas then-enters-the hot-side-ofis the heating media for the -the-heat -
feeeveffyhexchangerl &Hi—t—te—hea%-the—]ﬂeemﬂg—eﬁg&sdlscussed above cooling the offgas. The
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cooled affgas stream 1is then directed to the Caustic Scrubber for }eécme-fef&e%a}—amd gas
removal; and final coolmg

Instrumentation, alarms, controls, and interlocks will be provided for the Selective Catalytic

Oxidizer eatalyiie-oxadizer/ Selective Catalvﬂc Reduction Unitsreducer-uasit to mdlcate or
prevent the following conditions:

» High- differential pressu:re differential across each catalyst bed

¢ Loss of ammonia gas mixture-supply to the NO,nitrogen oxides selective catalytic reductlon
columpunit _

-+  Ammonia analyzer to pfewée—amewa{—eﬁndlcate ammonia slip in the outlet.
+ Low offgas temperature entering the unit

¢ * High temperature differential across the unit

¢ High NO,nitrogen oxides concentration in the unit outlet stream

* High volatile organic compound concentration in the unit outlet stream

Canstic Scrubber (LVP-SCB-00001)
The LAW Melters’ offgas Caustic Scrubber miscellaneous treatment sub-system further treats
the offgas by removmg IOdJIJ.B and a01d gases and pIOV‘ldJIlg final offgas cooling—Seme-of-the

= ber. The offgas stream enters the
bottom of the scrubber and ﬂows upward through a packed bed Contammantes in the offgas
stream are absorbed into the liguid stream through interaction of the gas, liquid, and packing -
media. To neutralize the collected acid gases, a sodium hydroxide solution is added periodically
to the LAW Caustic Collection ¥esselTank (LVP-TK-00001). The c¢lean offgas is then
discharged through an iniernal mist eliminator to prevent droplet carryover. The scrubbing
ligquid flows downward through the packing bed and drains into the LAW Caustic Collection .
wesselTank (LVP-TK-00001).  This tank is periodically purged to the pretreatment plant. Afier
passinig through the Caustic Scrubber (LVP-SCB-00001), the oﬁgas is released to the
environment via a flue in the faeilityplant stack.

In addition to the instrumentation, alarms, controls, and interlocks addressed in section 4.1.3. the

following will be provided for the Caustic Scrubber to indicate or prevent the following
conditions: : _

"o Loss of recirculation pmnpﬂéteaeﬁg—te—sﬁeh—te—redméaﬂt—uﬁ%

¢ Loss of caustic supply

- o Loss of process water supply
- o High- differential pressure differential-across the column

s Low scrubbing lignid level
* High scrubbing liquid Jevel
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" 4.1.3.4 Radioactive and Non-Rradioactive L1qu1d Waste D:sposa.l Systems (RL]) and
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s Loss of transfer pump
o lowpH.
» High specxﬁc gravity (den51ty)

NLD)-Systems

DWP Attachment 51, Appendix 9.1 contains a process flow dlagram of the radloactwe and
nonradioactive liquid waste disposal system D and NLD) (24590-LAW-MS5-V17T-P0014).
The RLD receives LAW vitrification process effluents for storage and transfer.

The RLD tank system consists of three main vessels: ‘ : |

o Plantwash-vesselPlant Wash Vessel (W25001RLD-VST1.-00003)

o AW C3/C5 effivent-Drains/Sump Collection Vessel —C%QQ%RI;D»VSL-O(}OO@

e Submerged bed scrubbexSBS condensate-Condensate selection-Collection vessel—VesseI
(V25003R1.D-VSL-00005)

The submerged-bed-scrubberSBS Condensate Collection Vessel (RLD-VSI-00005) and the p}aﬂ%
wash vesselPlant Wash Vessel (RLD-VSL-00003) are located in the LAW effluent cell. The
LAV C3/C5 effluent Drains/Sump Collection Vessel (RLD-VSI-00004) is located below grade
to provide fire protection water collection and to collect effluents from _the wet elecirostatic
precipitator. a gravity floor drain system, and a pumped sump system.

Sources of effluents into the RLD system are production and non-production—related activities.

Production effluents are radicactive-mixed waste liguids or slurries routinely or periodically
‘generated by the waste treatment process. These effluents are routed directly or indirectly to the

submerzed bed-serubberSBS Condensate Collection Vessel (RLD-VSL-00003). Liquid effluent

from non-production activities, such as vessel, equipment and cell/cave washes, and sump
" discharges, are routed to one of the three vessels, depending on the nature of the effluent.

Dangerous or radieastive-mixed waste is routed to either the plant-wash-vesselPlant Wash Vessel

(RLD-VSIL-00003) or the LAW-C3/C5 effuent-Draing/Sump Collection Vessel
(RLD-VSL-00004). Liquid that is ﬁetwnon-dangerous/non-radwactlve 18 routed to the C1/C2

Floor Dram/ Sump Coﬂecuon Tank in the NLD system

The functional purpose of the RLD system is to receive effluents for interim storages and to

transfer the effluent to the pretreatment plant-exBOE facilitiesas-appropriate. In addition, mixing
and sampling of the effluent may be performed in this system as required.
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drain in the LAW vitrification plant. The largest volume is from the SBS&lbmefged—beé

(RLD-VSL-00004). During normal opera’aon the effluent characterized in the glaﬁt—w&sh
- EAW-C3/CS EffluentDrams/Sump Collection Vessel (RLD-VSL-OOO(M)

- (RLD-VSI.-00004) routinely collects hquld dramed from the Melter Wet Electro static
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Plant- Wash VesselPlant Wash Vessel (RLD-VSL-00003)

This vessel is designed to handle the largestcapacityreceive the total volume of either the largest
vessel in the LAW vitrification plant or the largest volume from the vessel/equipment wash or

serabber Condensate Collection Vessel (RLD-VSL-00005). Effluent sources for the p}&te—wash
wesselPlant Wash Vessel (RLD-VSIL-00003) are vessel washes and the overflow from the
submerged-bed serubberSBS Condensate Collection Vessel (RLD-VSL-00005). The vessel is
fitted with level and-temperature-instrumentation. The vessel is vented into a common vessel
ventilation header that drains into the EAW-C3/C5 effluent-Drains/Sump Collection Vessel

vesselPlant Wash Vessel (RLD-VSL-00003) is expected to be transferred to the
P—’\E@g‘ retreatment plant.

This vessel andthe bermed-areaaround the-vessel-areis designed foro contain the prebable
maximum amount of fire protection water as-wel-as-heldand the volume equivalent to the largest
C3/C5 floor area wash. The FAW-C3/C5 effluentDrains/Sump Collection Vessel

Prec1p1tat01's ( LOP-WESP 00001/2).

eeﬁéiﬂeﬁs The overﬂow from the Melter Concentrate Recelpt Vessels (XIQ—}@@{J»LZ—LQOQ-
V210031L.CP- VSL—OOOOI/Z) is also routed to this-vesselthe C3/CS Drains/Sump Collection

Vessel

The C3/C5 Drains/Sump Collection Vessel (RLD-VSI.-00004) is fitted with level;-densityand

temaperature instrumentation. The wesseHEAW-C3/C5 Effluent Draing/Sump Collection Vessel)
is venied into a common vessel ventilation header. Condensate that forms in the header drains

into the EAW-C3/C5 efflaent-Drains/Sump Collection Vessel. Sampling capability 1s provided

using a sampling leg off the pump recirculation line to an antosampler unit. Routine
process-related effluent from wet-Wet electrestatie Electrostatic preeipitater Precipitator drams
will be pumped from this vessel to the submerged-bed-serubberSBS Condensate Collection .
Vessel, as necessary. Effluent generated from other sources will be pumped to the plant-wash
vesselPlant Wash Vessel (RLD-VSL-00003) until it reaches a predetermined level to maintain
adequate capacity for fire protection water. The EAWW-C3/C5 effluentDrains/Sump Collection
Vessel is located in an enclosed C3/C5 cell area. The EAW-C3/C5 effluent-Drains/Sump
SeleetionCollection Vessel overflows to a sump in the same cell. During normal operation, the
effiuent charactetized in the EAW-C3/C5 effluent Drains/Sump Collection Vessel is expected io

be transferred to the RWD-TLP system via the SB Ssabmesged—bed—seﬂibbe; Condensate
Collection Vessel (RED-VSI- 00005)

SBSSubmersed Bed Serubber Condensate Collection Vessel (RLD-VSL-00005) _

This vessel is designed to store sabmerged-bed serubberSBS column purge effluent. The .
SBSsubmersed bed-serubber Condensate Collection Vessel (RLD-VSL-00005) routinely
receives effluent from the Submerged Bed Scrubber eelumn-vessels(LOP-SCB-00001/2) and the
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-LArW—CB/ C3 efﬂ-&en{—Drams/S ump Collectmn Vessel (RLD VSL~00004)—{t—eaa—alse~Eeeewe

The SBS Condensate Collection Vessel is fitted W1th level ané—tempefa%afe—mstrumentatmn—-?he
vessel and is vented into a common vessel ventilation header that drains into the LAW-C3/C5
effiaent-Drains/Sump Collection vesselVessel (RLD-VSL-00004). Sampling capability is

provided using a sampling leg off the pump recirculation line fo an autosampler umt. The

‘ SBSsabmefged—beé—sembbef Condensate Collection Vessel overflows to the plantwash
vesselPlant Wash Vessel -VSL-00003). During normal operation, the effiuent

characterized in the s&bmefged—bed—sefubbe—f_SBS condensate-Condensate cellection-Collection
vegsel-Vessel is expected to be transferred to the PWDTLP system.

4.1.3.5 Radioactive Solid Waste Handling Svstem (RWH)-System

The primary finctions of this system will be to provide metheds-and packaginsequipment forthe
change -out of LAW melterprocess vessels and other miscellaneous mixed wastes._This sys‘tem
provides the equ_mment to move waste out of the bm]dmg
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required, and trapsportied to an appropriate TSD facility.
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The vessels are demgged for 40 vears of service. However, Jin the event of a failure, the .
out-of service-melter-process vessel will be prepared for export by rinsing, disconnection of the -
process lines, and decontamination. The vessel will be lifted out of the process cell and covered;
to prevent a spread of contamination. The vessel will be placed in an approved evespaek
eentainerpackage staged for vessel receipt. Once closed and secured, the exorefpaekm._ck_agg
containing the vessel, will be delivered to the-central-waste-storage-areaan appropriate TSD

facility. A similar process in reverse W111 be used for the introduction and installation of new
LAW melterprocess vessels.

1t is anticipated that LAW smMelters will require replacement ai some point. When the end of a
melter’s operational life is reached, residual molten glass will be removed as immobilized
product, as much as is practical. The LAW Meltermelter will be allowed to cool and then will be
disconnected. The steel box in which the melter is enclosed will be sealed, decontaminated if

Disposal of miscellaneous mixed waste streams created during operation will be accomplished
done by packaging at the point of generation. Localized collection points and disposal routes
will be established at logical and optimal locations to accommodate maintenance and operations.
Waste containers will be transferred to a staging areas where packages will be weighed,
plaeardedlabeled, and decontaminated for non-fixed contamination, if needed, prior to export.

The packaged waste forms will then be &aasfe&eé&e—ﬂ&e—eea%%ﬂe&%ef&gﬁfe&stored at the
WTP until final disposition.

4.1.3.6 TLAW Glass Container Handling

The ILAW glass container handling activities will consist of the following systems:

 LAW container receipt handling system (LRH)-system

e AW container pour handling system (LPH)-system

o LAW container ﬁm'shiﬁg hand]jng system (LFH)-system
e LAW container export handling system (LEH)-system

The individual systems and their primary functions are described below:

LAW Container Recgipt Handling System (LRH)-System '
The LRH system takes delivery of new ILAW containers and provides a means to transfer those

these empty containers to the LPH transfer bo gie (wheeled cart for eqiﬂpment—&&d—contamer
transfer).

Container Receipt
After removal of the shipping overwrap and initial recewmg mspectmn, the containers are placed

‘on a conveyor system and transferred into the £ae1—ht—yp_lzln_ as needed. New containers are then l

logged into the tracking system.
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Container Tmport
Pricr to the need for additional containers, a final inspection and transfer takes place in the
container import bay. Bach new container is moved to a container inspection stand. This allows

an operator to assess the upper head/lifting ﬂange area, including the “fill” opening, and to
observe the inside of the container with a light.

The rest of the container is inspected as required, then the container is placed on the import line
1 or 2 staging conveyer, and the tracking log is updated. If the container inspection fails, it is
loggedt and tagged appropriately and sef aside-untibitcanbesurveyed-out-ofthe-area. |

Each time a container is placed on the conveyor, an operator initiates a conveyor transfer. The
transfer serves to index containers-on the staging conveyor forward so there is always a container

in the “pickup” position on the airlock conveyor.

Container import instrumentation, alarms, controls, and/or interlocks will be provided as follows:

» The threetrap-doershatches are interlocked with the storage-eraneshoist and bogies so that
the #ap-deershatch cannot be opened unless a process crane is positioned above the &ap
deorhatch. Conversely, the process cranes cannot leave ﬁcap—éeefhatch positions unless the
trap-deerhatch is closed and locked.

» The trap-deershatches are alse-interlocked with the bogies so that the deers-hatches can not |
open unless a bogie is positioned below the tsap-desrhatch. The interlock prevents the bogie
from leavmg the tpaﬁ-éeefhatch posmon unless the tfap—éeefhatch is closed.

Each of the three-LAW melters has two glass discharges that operate mdep endently. Each melter

discharge chamber is provided-aligned with a glass pour eell-cave under the melter cell and-with
assomated features for ﬁ]lmg a contamer Wlth glass ?he-melterw&al%ema%e—ﬁl—laﬁﬂ—eeﬁtaﬂ&efs

using one pour cave, using altematmg caves. or both caves at the same fime using alternating.

lifts. The LPH system handles and positions product containers for filling with LAW glass
product. The major pieces of equipment include the container turntable, container elevator,

~ transfer bogies, and monorail hoists.

‘Container Tumtable, Container Elevator, (lass Pour Seal Head
A container turntable is provided in each pour eslicave for handling containers. The turntable ]

accommodates three containers and rotates to position them at three stations: the container
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smport/expertiransier station, the container fill station, and the container cooling station. At each |
container location in the turntable is a lower overpack section that locates the containers and
provides support. Containers remain in the overpack during the elevating and glass filling cycle.

- As containers are filled and cooled, the turntable rotates to the imporifexportiransfer station [

where container changeout occurs. Cooled, full product containers are removed from the :

turntable and replaced with empty containers. Qﬁee—theemptﬁkeeﬁ%aﬂ&er—s%d—has—beememweé—
#The turntable is rotated to position the empty container at the fill station. The container elevator
raises the empty contamer and Iower overpack up to the glass pour seai head for conta:mer filling-

The elevator is equipped with features to provide a weight of the product container being
supported.. Weight is used to verify that a container is present and that it is netfull-of

ghassg mpty. The weight must be between established miinimum and maximum values for glass
pom‘lng to occur. Additionally, the weight can be used to ensure that container filling is
occurring and to provide the rate of glass pouring. The elevator weight is not intended to give an
accurate weight of the container; it is merely used as an 1nd1c:ai10n of container presence and
condition.

The giass pour seal head is the interface between the melter discharge and the product container
during glass pouring. The seal head consists of a metal bellows arrangement that is connected to
the melter discharge; with the other end of the bellows open for cennectionteinterface with [

product containers.

Container fill level is monitored by a thermal imaging camera. The camera provides a eomplete
view of the diameter ofand the upper two-thirdsone-half of a container. The thermal imaging
camera indicates eanistercontainer fill level for primary control of fill rate and pour shut off. In
the event of primary Ievel detection failure, a gamma detector activates a high-high level
shutdown.

The container is filled using several pours. The pour process occurs more quickly than glass can
be made in the melter, resulting in lag time between pours. Rapid pouring allows molten glass to
flow out to all edges of the container. Following the final glass pour batch, the container remains
in position to provide imitial container cooling and contairment of final glass discharges. The
elevator lock-is-then-retracted-and-the container is then lowered to the turntable. The turntableis |
again rotated, placing the recently filled container at the cooling/venting station. Container

cooling continues while another container undergoes the fill cycle. Once cooled, the container is
rotated baslkto the Eﬂﬁefﬁaepeﬁtransfer position for export station-and the process is repeated. |

Container Transportatmn

The-Ancther function of the LPH system is to provide product container transportauon between :
the container transfer bogie and the mekter pour cave turntable. The system transfers empty
product containers from the container transfer bogie to the melter turntable, and fransfers full
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product containers from the turntable to the transfer bogie in a manner that supp.orfs the plant
throughput goals. .

Concrete walls separate the pour caves from the bogie transfer tunnel. These walls have
doorways large enough fo allow the hoist units loaded with new or filled product containers to
pass through them. The .doorways are fitted with steel shield doors.

Concrete walls also separate the monorall maintenance facﬂlty ﬁ.’om the bo g1e transfer tumlel
These walls have passageslars : i
throushthemopenin gs s1zed to prevent an ILAW contamer from entenng the mmntenance area
These doorways are also fitted with steel shield doors that provide radiclogical shiciding from
sources in the dram-iransfer tunnel during hands-on maintenance activities in the monorail
maintenance facility.

Pour cave transfer operations are conducted remotely; with only a few exceptions. Maintenance/
and recovery operations in the bogie transfer tunnel, such as a jammed grapple, may require
hands-on intervention. Monorail hoist mainfenance operations conducted in the maintenance

 facility are completely hands-on. Monaorail hoist recovery operations can become a hands-on/

remote combination depending on the failure details.

The LPH system provides a buffer storage area for ILAW containers in the event down-stream
downstream processing lines become backed up. Additionally, ILAW container rework that
camnot-be-managedloeallis conducted in the buffer storage area. Anticipated activities include
ILAW container transfers into the buffer storage arca from the container fransfer bogies,
contfainer fransfers within the buffer storage area, container transfer from the buffer storage area
to the transfer tunnel, and container rework. .The buffer storage area is adjacent to a crane -
maintenance facility. The crane maintenance area is shielded from the buffer storage area is
shielded-to allow hands-on maintenance in the crane maintenance facility and drum-transfer
tunnel while containers are present in the buffer storage area.

The LPH dewa-transfer tunnel runs alt-the-way-tofrom the bogie maintenance area on the west

end of the faetlityplant to the buffer storage area at the east -end of the building. The buffer
storage area import/export positions are located within the container transfer corridor. Concrete
walls with passages for ILAW containers separate the north and south buffer storage areas and

the container transfer corridor. The passages are equipped with manually operated steel shield
doors to support maintenance or bogie recovery operations that might be required in this portion
of the transfer tunnel. The LFH hoists operating in the lidding area above this section of the |
container transfer corridor transfer ILAW containers to and from the buffer storage area import/
export position. '

Bulffer storage area container transfer operations are conducted with the use of a 10-ten-bridge
crane. The crane samwaystails begin in the crane maintenance facility adjacent to the north end
of the buffer storage area and extends south. The runways provides crane coverage to the crane
maintenance area, the ILAW container buffer storage area, the container transfer corridor, and
the two container import/export positions. There are container storage positions in the north
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r-theand south portionsg of

the store, and one rework posztmn— also in the south portlon of the store. The rework position is

located in the southeast corner of the TLAW container buffer storage area/rework area. The

rework position can be fitted with a powered turntable, a pair of master-slave manipulators,and

- #&._A shielded window is located in this area. Directly east of the rework position, on the cold

- side of the buffer storage area, is a rework area operating platform that provides operator access
to the master-slave manipulators and shielded Wmdow :

ne-suspende g - Wmch 1s previded to support
mamtenance op eratlons on the buffer storage area bndge crane. A steel shield dooryalenewitha
conerete-wall Hsing fom the floor and a concrefe wall separate the crane maintenance facility
from the buffer storage area—Fhey, allowing maintenance operations to be conducted while the
buffer storage area contains full ILAW containers.

LAW Container Finishing Handling System (LFH)-Svstem ‘

Figure 4A-24 presents a simplified process flow diagram of the L AW container finishing =~ .
handling system (LFH). There are two LFH finishing lines. The functions of the LFH system
are to verify the glass-velumecontainer fill level, determine if inert fill is required,.complete
closure of the ILAW container, decontaminate the exterior of the container, and te-verify surface
contamination levels before exporting the containerinte-the-containerstorage-area. The system
also has the ability to sample the solidified glass, places the glass shards in 2 vial, and passes
make these vials available for transfer to the laboratory

The filled containers are raised from the transfer tunnpel into. one of two finishing lines and placed
on abogie. The bogie with the container travels to the shard sampling station. A sample of the
glass is-may be taken with the glass shard sampler. Based on the ealenlated-volumemeasured
level in the container, inert fill is added as needed. From there the bogie fravels to the container

%}d—hddmg station where the lid is mechanically secured to the container. Upen-completionof
container-weldingA fter mechanically sealing the lid to the container, the bog1e travels to the

decontamination area.

decontarmnatlon statlon the contamer 18 %heﬂ—ejreehieazl-l{ymfem&deé—aﬂd—decontammated with
€0Oa-carbon dioxide pellets. Produced-Debris produced during decontamination is collected with

a HEPA filtered exhaust system. This gas stream is then routed to the faeilityplant vent system

where it is passed through the £&erh%ypl_an__ s HEPA filters before bemg dlscharged through the
stack.

Once the container is decontaminated, it is transported {o the swabbing station where it is

surveyed for loose surface contamination to verify it meets the contamination requirements. The

swabbing machine uses a power manipulator to maneuver the eetton-swabs over the surface.
The contaminated swabs are then monitored to determine gamma-beta and-alpha-levels for
smearable contaminates. If contamination levels exceed C2 contamination criteria, the container

can go through the G@g—carbon dioxide decontammaﬂon staﬁon—e%be—tm&s?eﬁed—mte—ﬂ&e
fixative
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the-container-ds-resurveyed. If the container meets C2 contamination criteria, the bogie moves |

- into the monitoring/export station. As the container is transported into the monitoring/export

station from the swabbing station, gamma monitoring measures the surface dose rate of the
decontaminated container. If the container exceeds the contamination requirement, it is

- classified as an out-of-specification container. Otherwise, the dose rate is measured. and is

recorded with the container’s records. Qut-of-specification TLAW containers are routed back
through the decontamination anéd-fixative-stations until the radiological contamination levels are

within specification. The container is then exported tothe product-container storage-and
expeoxrifor shipment to the disposal site.

Instrumentation, alarms, controls, and interlocks will be provided for the LRI system fo indicate. |
or prevent the following conditions: ‘

¢ Opening of personnel access door when container is present in. the line transfer station
» Opening of personnel access door when either line transfer trap doors are open

"« QOpening of both lne transfer trap doors at the same time

» Opening of personnel access door if aitborne contamination levels are higher than design
contamination classification within the line transfer station

Decontamination Station _

ThetwoA decontamination stations are-is located within each of the finishing lines in the LAW

vitrification QlanW}EFkﬁe&t-keﬁ—pl&H{-f%; After the ILAW container has been ecoled-and

sealed itis transp orted to the GQ;—b}as&ﬁg—dccontammauon statxon—"Phe—eeﬁ%&}&eas—e}eea&eaﬂy
O;-blasting. :

Eqmpment 1tems 1ooated in the decontarmnanon statlon mclude the G@n—carbon dioxide
decontamination gemmanipulator, turntable, and exhaust system;-and-trackine syetem. Most
other items are located outside of the het-decontamination stationeel, including the EO--carbon

dioxide pelletizer, the transport air compressor, and the liquid carbon lede@GQg storage and
delivery system, exhaust fans, and HEPA filters.

The containers are decontaminated with-using carbon dioxideCO; pellets. The carbon
dioxideCO, blasting-decontamination sun-ecentainsmanipulator is fitted with an exhaust recovery

~ hood to recover the effluent from the decontamination eleaningoperation. Debris produced

during decontamination is collected with a HEPA filtered exhaust system. This gas stream is

then routed to the faedlityplant vent system where it is passed through the faethityplant’s HEPA
filters before bemg discharged through the stack.

Once the container is decontanunated, it is transported from the decontamination station to the
swabbing station.

Instrumentation, alarms, controls, and mteﬂocks will be provided for the decontammahon statlon
to indicate or prevent the following conditions:
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- » Opening of welding/the decontamination or decontammatron/swabbmg containment door l

during decontamination

e Opening of weléaﬁgl_th_e decontamination and decontamination/swabbing containment door at l
the same time :

Swabbing and Swabbing-Monitorine Station |

At the swabbing station, containers are surveyed for loose surface contamination to veérify that
they meet the contamination requirement. The swabbing machine uses-a-manipulaterto

- maneuvers the swabs over the container surface.. After a prescribed area is covered, the
contaminated swabs are exported away from radioactive source for monitoring to determine
gamma-beta a&d—&lpﬁlevels for smearable contaminates. If contamination levels exceed C2
cn’tena, the container is transported back mto the decontammatron station for rework. If

5 5 s OO

' : 0% If the contamer meets C2 cntena, the tumtable
bo gie moves mto the mem%eﬂﬁglexport station.

Oncs the container 1s transported into the momnitoring/export station from the swabbing station, a
gamma monitorisg measures the surface-dose rate of the decontaminated container. If the
container exceeds the specified dose requirement, it is classified as an out-of-specification
container; otherwise, the dose rate is measured and is recorded Wlthm the contamer s records.
The container is then exported out of the de

e;epeftmomtormgjexport station for shrgment to the d1sposai sn

Instrumentatlon alarms, controls, and interlocks Wﬂl be prov1ded for the swab momtonng station

to indicate or prevent the following condmons

+ Personnel access when a container is present in swab monitoring station

* Opening of decontamination/swabbing or swabbing/export containment door during
swabbing

* Opening of personnel access door when container is present in the swabbing station

* Opening of personne! access door if airborme contamination levels are h_lgher than design
contamination classification within the decontamination area

. Opening of personnel access door if high concentration of carbon dioxide is present within
the decontamination area '

¢ Rotation of posting turntable during swabbing

OExport of swab if radiation levels from swab are higher than design radiation classification in
' the operational area _
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LAW Container Export Handling System { LEQ \-Systerm
The purpose of the LEH s yste m is to stefe-load ILAW containers pﬁeﬂe—&aﬂﬁemﬁg—te—&

Hanford Slte TSD umt ThlS svstem is contamed ina truck bav on the cast end of the TAW

vitnfication &emarplant

Under normal operations; an-the ILAW contamer will be recewed from the LFH syste
through a Eap—éeefhatch he aiT arRing and radia %

pes&&eﬂ—as&t—}s—p}aeed—lﬂ%e—%he—ﬁe;age—mayRadmlomcal dose Iate and contammatlon level are

determined and verified to be within limits prior to entering the LEH system. An overhead crane

lifts the ILAW container through the hatch and plages it on the transportation vehicle.
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< Fu = ot

-fs—pfeﬁéed—everheaégperatlons are remote and malntenance 18 “hands—on n the LEH system

The overhead crane is provided with closed circuit TV television cameras for operation when
radiological conditions do not permit personnel access during the ILAW conta.iner loading.

4.1.3.7 LAW Melter Equipment Support Handling System (L.SH}System

The primary function of the LSH gystem is to provide the equjpment and support necessary to
complete maintenance tasks on all melters and equipment in the melter gallery of the LAW

vitrification %&%ﬂ-ﬁeat}ea—plaﬁm The pnmary equipment used in support of the : | _
maintenance efforts are:

.. Consumable change-out boxes

e Consumable change-out boxes storage racks

» Consumable change-out boxes preparation stand
e Melier gallery process cranes ,

+ Consumable change-out boxes handler

o Lifting head

o Melter gamma gate

 Shield cover removal tool

Melter consumables will be removed through the top of the melter shielding. Melter consumable
items will be those that require routine and non-routine maintenance, but provide necessary Ny
functions to continue melter operations. The routine consumable items will be bubbler

assemblies. New bubbler assemblies will be shipped to the faeilityplant and will be installed into
the melter. Spent bubblers will be extracted from the melter;-eut-8p; and packaged into a drum

“box for dmposal

Refractory thermocouples, airlifts, Ievel detectors, feed nozzles, and film coolers will be
considered non-routine and are replaced on an as-needed basis accordmg to the appropriate |
procedures and with appropriate equipment.

4138 LAW Vitrification Plant Ventilation

The LAW vitrification plant will be divided into four numbered zones (the C4 designation is not
used) listed and defined below, with the higher number indicating greater radiological hazard
potential and therefore a requirement for a greater degree of control or restriction. The zoning of
the ventilation system will be based on the classifications assigned to building areas for potential
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'radiologlcal contamination. Zones ciassified as C5 are potentially the most contaminated and

include the pour caves, buffer storage area, and process cells.. Zones classified as C1 are
uncontaminated areas. -

Containment will be achieved by maintaining C5 areas at the greatest negative pressure, with
airflows cascaded through engineered routes from C2 areas to C3 areas and on to the C5 areas.
The cascade system, in which air passes through more than one area, will reduce the number of
separate ventilation streams and hence the amount of air requiring treatment. Adherence to this
concept in the design and operation of the LAW vitrification plant will ensure that the ventilation
air does not become a significant source of exposure to operators, and that the air emissions do
not endanger human health or the environment.

An effluent-exhaust air radiation monitoring system, consisting of sensors to.monitor radiation in

- the exhanst aireffluent stream, or a representative sampling system is provided in the discharge

header downstream of the exhaust fans. A monitoring system would consist of probe assemblies,
vacuum pumps, a stack flow sensor, temperature sensor, and radiation sensors. A temperature

_ transmitter is also provided in the discharge header downstream of the exhaust fans for

continuous monitoring of exhaust air temperature.

C1 Ventilation System (C1V)

C1 areas are normally occupied. CI areas will typically consist of adrmmstrative offices, control
rooms, conference rooms, locker rooms, rest rooms, and equipment rooms. C1 areas will be
operated slighily pressurized relative to atmosphere and other adjacent areas.

CZ2 Ventilation System (C2V)

C2 areas will typically consist of non-process operating areas, equipment rooms, stores, access
corridors, and plant rooms adjacent to areas with higher contamination potential. The C2V is
served by dedicated air handling units and exhaust fans. Ventilation air supplied to C2 areas will
be exhausted by the C2 exhaust system and cascaded into adjacent C3 areas. The sum of the
volumetric flow rates exbausted by the C2 exhbaust system and cascaded into adjacent C3 areas
will be greater than the volumetric flow rate supplied to C2 areas. This will cause the C2 areas
to maintain a nominal negative pressure relative to atmosphere. C2 exhaust will pass through
one stage of HEPA filters and be discharged to the atmosphere by the exhaust fans. Supply and
exhaust fans are prowded with variable frequency drives.

C3 Ventilation System (C3V)

C3 areas are normally unoccupied, but allow operator access, for instance during maintenance.
C3 areas will typically consist of filter plant rooms, workshops, maintenance areas, and
monitoring areas. Air will generally be drawn from C2 areas and, wherever possible, cascaded
through the C3 areas into C5 areas, or alternatively exhausted from the C3 areas by the C3
exhaust system. In general air cascaded mto the C3 areas wﬂl be from adj acent C2/C3

v : C3 exhaust Wﬂl pass through one
stage of I—]EPA Fﬂ«‘eers—ﬁlters and be dlscharged to the tmosphere by the exhaust fans.
C3 exhaust fans are provided with variable frequency drives.

51-4-93



[y
O O 00~ O L s ) b ks

e T N6 I N I N e i T e e e e
P = OO 0O I Yy L B W N e

[\ .
=

ORI I U R i S
(NI - I B

Ly oy W o W
L B W= O

o T R VS QR
= O ND 00

- Air will be cascaded into the C5 areas and exhausted by the C5 exhaust system. Engineered duet

(98]
L)

WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant .
102/20032004 |

C5. Ventﬂahon System ( CSV)

, : da & Where there 15 m—bleed zur
from the CS svstem to the CS svstem fan cascade 11‘113 mteﬂocks protect the svstem from
backflow.

- tr oyt RO o 2 x Ay

The C5 areas in the LAW vitrification plant will be composed of the following:

« Pour caves _

¢ Dmm Container transfer tunnel ' _ ' I
o Buffer storage area |

s C3/C5 Draintankdrains/sump collection vessel room !
e Process cells

¢ Finishing line

ventilation pipe entries (air in-bleeds) through the C5 confinement boundary will be protected by
backflow HERA-flerisolation dampers. C5 exhaust will pass through two stages of HEPA
Efilters and be discharged to the atmosphere by the exhaust fans, C5 exhaust fans are provided. . I
with variable frequency drives. .

4,14  HLW Vitrification Plant

Figure 4A-4 presents a simplified prdcess flow diagram of the HLW vitrification processes. The l
HL W vitrification plant will consist of several process systems designed to perform the

-following functions:

» Store pretreated HLW slm'ry

¢ Convert blended HLW slurry and glass formers into glass
o Treat melter offgas

s  Handle THUW containerscanisters

e Store [HL'W containers

+ Provide supporting equipment in the melter cave

e Handle miscellaneous waste _
¢ Ventilate the HLW vifrification plant

and dra@gg found in DWP Appe&éa%%Attachment 51, Appendlx 10 provide add1t10nal detail
for the HILW Vlmﬁcanon plant
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1 : : _
2 e  Simplified flow diagram for the WTP
3 o SimphfiedpProcess flow figures and drawings for process information
4 e Typical system figures depicting cormmon features for each regulated system
5 o Simplified-gGeneral arrangement ﬁgures and drawings showmg locations of regulated
6 equ1pment—aﬂé—a5see}a%eé—taﬁks .
-7 e Waste management area figures_and drawings showing plant locations to b_e permitted
9  Instrumentation, alarms, controls, and interlocks will be provided for the tank systems and
10 miscellaneous reaiment systems to indicate or prevent the following conditions, as appropriate:
11 ' ' '
12 o Qverfilling: Plant items are protected against overfilling by liquid level indication. hi
13 instrumentation interlocks to shut off feed sources, and process control system contrql
14 - functions backed up by hard wired trips as required.
15

" 16 e Loss of containment: Plant items are protected against containment loss by liquid Ievel

17 indication, and by process control system control and alarm functions as required, including

18 shut off of feed sources. Each plant item that manages liquid mixed or dangerous waste is
19 provided with secondary containment.. Sumps associated with the management of mixed or
20 ddangerous waste are provided with liquid level instrumentation and an ejector or pump to
21 empty the sump as needed.

22 '

23 o Inadvertent transfers of fluids: System sequential operations are properly interlocked to
24 - prevent madvertent transfers at the wrong time or to the wrong location. .

25

26  In addition to level control, temperature and pressure may be monitored for tank systems and-
27  miscellaneous treatment systems in some cases. Regulated process and leak detection system
28  instruments and parameters will be provided in DWP Table IT.10.E.G for tank systems and in
29 DWP Table I11.10.J.C for miscellancous treatment sub-systems.

33 Descriptions of the HLW vitrification process, melter offgas treatment systems, and THLW glass
34  container handling systems are provided in the following sections. :

36 4.1.4.1 HLW Melter Feed Process

37 The following HILW melter feed consists-of the follewing:description is identicat for both
38 Melter 1 (HMP-MI.TR-00001) and Melter 2 (HMP-MLTR-00002). The HLW melter feed
39  process consists of the following:

41 o HLW concentrateGave rReceipt Bprocess sSystem (HCP)
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- HLW Mmelter ffFeed Pgrocess Ssystem (HFP)

»  HIW gGlass fEormers rReagent Ssystem (GFR) (the GFR system does not manage
danqerous waste and is prowded for information oniy)

Figure 4A-26 presents a simplified process flow diagram of the HLW concentrdte receipt process
system {HCP) and the HTL W melter feed process system (HFP). The primary function of this

tank system is to receive HLW feed slurry from the pretreatment plant, mix glass formers with
HLW feed to form a uniform blend, and provide a blended feed to the HLW melter. An analysis
of the waste determines a glass additive formulation for the conversion of the waste to glass.
The glass additives specified in the formulation are weighed and mixed with the waste.

The BE-W-melterfeed system-containsHCP system consists of the following vessel and

. Fwe-eConcentrate Receipt Vessels G@%—L@Q{—HCP-VSLwOOOO 1aad-V31002/2)

The HFP system consists of the following vessels and associated ancillary equipment;

e Feed Preparation Vessel (V3HOLHFP-VSL-00001/5)
» HLW BHEW-mMelter Feed Vessel (WV31102HFP-VSL-00002/6)

The two Concentrate Receipt Vessels (HCP—VSL—OOOOI/Z), located in a wet process cell, receive |

HLW concentrate from the pretreatment plant. Process control samples are collected from these

vessels and analyzed to determine the glass former formulation. Typically, the concentrate
receipt vessels are operated in opposite cycles, where one vessel is filled and sampled while the I
other is being emptied. After completion of sample analysis, a batch of waste is transferred to
the-a Feed Preparation Vessels (HFP-VSI.-00001/5) for blendmg with glass formers from the |
glass former feed hopper. The glass former feed hopper receives blended glass formers and
reductant (such as silica, boric acid, calcium silicate, ferric oxide, lithinm carbonate, and sucrose)
from the HEW-balance of facilities glass former feed-roomsystem. After the blending, the glass

formers are gravity-fed into the feed preparation vessel, where the blended glass formers are
mixed with the HLW concenirate to form a uniform slurry. The slurryis then fed to the-a HLW
Melter Feed Vessels (HEP-VSIL.-00002/6) and then to the HLW melter process system (FIMP).
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.Following the blending cvcle, the glass formers are gravity-fed with a rotary feeder into the

WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant
102/20032004 |

Controls developed to prevent or mitigate aceidenteonditionsequipment malfunction are
incorporated into the design. The Description of HLW Vitrification Bypass Events. 24590-HLW-
PER-PR-03-001 -describes the Qoperating conditions thathave-beenidentified-that require
interlocking with the melter feed involve individual components within the offgas system that

could result in everpressurizationover pressurization of the melter. ;Dhese«aﬁefa&ﬁg—eeﬁé&ei&s

The BT W GER system contains glass former feed hoppers. located in a C3/R3 area on the roof
of the HLW vitrification faeilityplant, that receive blended glass formers and sucrose by
dense-phase pneumatic conveyors from transporters.” The fransporters are located in the glass
formers’ room within the balance of faciliies building.

The feed hoppers are equipped with filters to remove the dust from air used for pneumatic
conveying and blending. It is anticipated that a series of single filter cartridges will be mounted
on the top of the hoppers. The filters are cleaned by introducing compressed air through the

cleaning nozzle to blow accumulated dust back into the hoppers. The feed hogpers are equipped
with load cells to weigh the olass formers to confirm that the material in the upstream blending
silo is conveved to the feed hoppers. The load cells also confirm that the glass formers are

transferred out of the feed hoppers to the melter Feed Preparation Vessels (HFP-VSL-00001/5).

melter Feed Preparation Vessels (HFP-VSI.-00001/5), where the blended glass formers are

mixed with the waste feed. This equipment is Jocated in an isolated area that serves as a
contamination barrier between the melterfFeed pPreparation ¥Vessels (HFE P-VSL-00001/5) and

the glass former supply. The rotary valve conirols the rate of glass former addition into the
melter Feed Preparation Vessels (HFP-VSL-00001/5)feed preparation vessels.

4.1.42 HLW Melter Process System (IMP)-System

Figure 4A-27 presents a simplified process flow diagram of the HLW melter process system
(HMP). The primary functions of this miscellaneous treatment sub-system are to convert
blended waste feed and glass formers into molten glass, deliver molten glass to HLW canisters,
fill the canisters with molten glass waste, and monitor and control glass waste level during waste

filling. The following melter process system, HMP, is identical for both HLW mMelters
(HMP-ME TR-00001/2).
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TheEachThe HMP system includes the HLW Melters (H ME‘ -MLTR-00001/2), two discharge
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chambers and two pour spouts, and primary and secondary canister level detection systems. The
melter; and pour spout;sndievel-detestion will be remotely operated in a C5/RS cell. There will
be no personnel access to this cell after hetprocessing of the HLW feed stream begins.

HLW Melters (HMP-MLTR-00001/2)

The two HILW Melters (HMP-MLTR-00001/2), located in the-mmelter eellnearthesouth
wallcave no. 1 and melter cave no. 2, respectively, is-a-are rectangular tanlein shape with an
outer steel casing. TheFach fankis lined with refractory material designed to withstand

‘corrosion by molten glass. The steel casing for the melter area is provided with water cooling to

maintain a thermal gradient in the bricks for corrosion control, prevent migration of glass -

- through the bricks, and reduce heat load to the process cell. The lid of the HLW Melter will be

sealed to the melter shell in order to provide gas containment. The lid will provide a support -
structure through which sub-components can be mounted. Penetrations;primarily-en-the lid;

through-the-outershell are sealed by appropriate fittings that allow remote removal and
replacament

melter asa slurry through msulated nozzles m the melter hd ¥he—me}ter—£eed—nez—zles—afe
elte e er: Fach feed

nozzle W111 be individually supphed from a shm gumg The Wa}:er and voiatﬂe feed
constituents in the slurry will evaporate, leaving behind a laver of material known as the cold
cap., Waste feed components that remain in the cold cap will undergo chemical reactions, be
converted to thewr respective oxides, and dissolve in the molien glass. As the slurrvis fed.,

" molten glass is formed that accumulates in the glass tank. New slurry will be added at about the

same rate as the cold cap dissolves. maintaining the quantity of cold cap material ata steady
level. The molten glass level in the melter is mamtained between the top of the electrodes and

‘below the upper edgg of the glass contact refractory blocks. The rate of feed addition to the
- melter determines the cold cap coverage in the melt pool. The feed addition rate-and can be

controlled based on the avera e Ienum tem erature measured by thermocouples mounted in the
melter fid - : evelir : matatain o olant
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The-Fach Melter (HMP-MLTR-00001/2) imncludes three important regions: the glass pool, two [
discharge chambers, and a plenum just above the glass pool. Melter pool level measurement is
used throughout melter operations in conjunction with alarms for high or low glass pool levels.
Each discharge chamber is a heavily insulated box on the south side of the melter, housing the
discharge trough and a connection flange for the pour spout assembly. The plenum is lined with
refractory to withstand hot corrosive gases, thermal shock, and slurried waste splatter.

The power to the electrodes is regulated by the P&S-process conirgl svstem to maintain the
temperature at the set point value.

The heat for the HLW melter Melter startup is provided by temporarily installed radiant electric
heaters mounted on the lid of the melter. These heaters melt the glass formers sufficiently to
make it ionically conductive between the melter’s-Melter’s joule heating electrodes. When a
conducting path is established, the melter-Melter is heated in a controlled manner by passing
more and more current between the electrodes through the glass (a process known as joule
heating). - After some time the melterMelter reaches its operating temperature (generally in the
range of 950 °C to 1,250 °C) and shury feeding can start. As the shurry is fed, molten glass is
formed by vitrification of the cold cap materials into the glass melt. When the melt level rises to
a predetermined level, it can be discharged into a containercanister. I

The gas produced during melting is mainly steam and contains volatile components and airborne
matter that require removal prior to-discharge to the atmosphere. This offgas is diluted by air
from four sources; inadvertent air in-leakage through the mekter-Melter lid and discharge port,
instrumentation and sparging, film cooler air, and air added to confrol the melter Melter vacuum.
The melter-Melter plenum is maintained at a vacuum with offgas system blowers and control
injection of air into the offgas line near the melter-Melter exhaust. This assures containment and
avoids mMelter pressurization. This vacuum is sensed at a location near the plenum where
blockage and feed splatter is unlikely. The sensed vacuum is used to drive a control valve that

- regulates the draft in the melter-Melter exhaust line. |

~ The glass level in the Melters.(HMP-MLTR-00001/2) is maintained between the top of the upper |

electrodes and below the upper edge of the tank blocks. The level is determined directly by two
bubbler tubes that indicate density and glass depth. Thermocouples housed in thermowells that
penetrate the cold cap and are immersed in the molten glass also indicate molten glass level. -
Level measurement is used throughout melter opera‘uons in conjunction with alarms for high or
low glass pool 1evels

Glass Discharge System

Discharge is achieved by transferring glass ﬁ'om the bottom of the melt pool up through a riser
and out of the melter Melter through a side discharge chamber. Under each of the two discharge
chambers there is a pour spout that connects the saelter Melter discharge chamber to the
respective HL'W canister.
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The glass level in the mMelter is maintained between the top of the electrodes and the overflow
level of the discharge trough. The mMelter glass pool level will be measured to indicate when to
start and stop glass discharge. Each ssMelter has two independently operated glass discharge
systems, adjacent to each other on one side of the mMelter. Each system includes an airlift riser,
an airlift lance, a glass pour trough, and a heated discharge chamber. Glass is discharged by
introducing gas into the molten glass in the discharge riser. The gas increages the level in the -
nser, causing the molten glass to flow down the trough and fall from the iip of the trough into the

canister. When the desired level in the canister is reached, the air lift gas is tumed off, and the
glass level in the riser recedes stonpmq the ﬂow o olass to the camster

feadfthe—Eeeewe-g%ass—Dunng pouring operanons aremote camera is used to view the pour
stream within the pour spout assembly.
The camera is for observation only and is not a regulated operation.

Level Detection

The purpose of each canister level detection system is to monitor the molten glass level within

the HLW canister and to prevent canister overfilling. During glass pour, the level detection
system is used to monitor the glass level to assure-cnsure the canister is filled to the desired level, |
The level detection system also will be able to monitor the rate at which the glass level is rising

in the canister. There is a primary and a secondary monitoring system, which is consistent with
standard vessel level control. A primary system that operates thfough the PGS-process control
system is used for normal operations, and a secondary “hard-wired” system is used to back up

. the primary system and automatically shut down the fill before the overflow limit is reached.

The primary level detection system is a thermal imaging system that provides continuous level
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- central-contrel-room-and will utilize a serial connection to interface with the PES-process control
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monitoring over the entire canister. In the event that the primary thermal imaging system
malfunctions, the backup discrete point radiation detection system shall-will indicate a filled l
canister.

During glass pour, the level detection system will display a thermal image on a monitor inthe

system for indication and control purposes. The imaging software will be used to continuously
monitor the level of glass in the canister and will provide an output of the glass level to control
loops in the P&Sprocess control system. A high-level condition will be indicated by the process
control systemPCS, which will initiate alarms and/or control sequences to control the melter
pour. The infrared image will be available through the plant closed circuit television system.
The control system will be able to store the level of the glass in a canister between batch pours
when the temperature in the canister could be cooled down sufficiently to prevent the thermal
imaging system from detecting the glass level. The level is reset to zero with each new canister.

* The control system will also be used to monitor the average temperature of the glass near the top

of the pour. If the temperature is lower than a set point value, an alarm will be initiated by the
process control svstemPGS : . : I ‘

Another function of the system is to detect the rate at which the glass level is rising in the
canister. This gives an indication of deviation between expected normal pour rates. Deviation
could indicate a malfunction of the glass discharge system, and an alarm would be initiated.

In the event that the primary thermal imaging system malfunctions, the backup discrete point
radiation detection system shalbwould prevent a canister overfill. This system is designed only |
to detect a discrete high glass level, producing a contact closure when the high level is sensed.
When the high level has been reached, the system will automancally shut down the melter gas

lift which, in turn, will stop the glass pour. The system is limited to discrete levels of glass fill,
not continuous monitoring,.

Instrumentation, alarms, controls, and interlocks will be prowded for the HMP system to indicate |
or prevent the following conditions:

o The melter cannot pour without verification that the bogie is present
+ The melter cannot pour without verification that the canister is present
¢ The melter cannot pour if the canister is greater than 95_% full
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- 4143 Melter Offgas Treatment Process System (HOP)-System

- (EMP-MITR-00001/2) generates offgas resulting from decomposition, oxidation, and
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e : zas-Treatren ystemThe {HOP} system is composed of tanks and
rmscellaneous treatment sub-svstems separated into the pnmarv and secondarv melter offeas

Melter offgas is generated from the vitrification of HLW in the joule-heated ceramic melter. The
rate of generation of gases in the melter is dynamic and not steady state. The-Each HLW Melter

vaporization of feed material. Constituents of the offgas include:

s Nitrogen oxides-ENG9 from decomposition of metal nitrates in the melter feed
e Chioride, fluoride, and sulfur as oxides, acid gases, and salts '

- samics
* RadienueclidepParticulates and aerosols
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. the mMelier pressure is back to the desired set point, the valve closes. ... .. .. _

- (HOP-WESP-00001/2). After the high-efficiencymist eliminaterHEPA Filters
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. »_ Entrained feed material and glass | | | |

In addition, the HLW Melters (HOP-MLTR-00001/2) generates small quantities of other volatile |
compounds including iodine-129, carbon-14, tritium, and volatile organic compounds. The
carbon-14 and tritium emissions are in the form of €Ggcarbon dioxide and water, respectively. |

The HOP system is divided into a primary system and a secondary system. The purpose of the l

HOP system is to cool and treat the mekterMelier offgas and vessel ventilation offgas to a level

that is protective of human health and the environment. The offgas system must also provide a
pressure confinement boundary that will control melter-Melter pressure and prevent vapor ]
release to the plant. The design of the melter offgas system must accommodate changes in

offgas flow from the Melter (HOP-MILTR-00001/2) without causing the melter to pressurize. 1

Initial decontamination of offgas from the melter is provided by the primary offgas treatment
system. This primary offgas system is designed to handle intermittent surges of seven times
steam flow and three times non-condensable flow from feed. The primary system consisis of a
filn cooler, submerged bed scrubber, a wet electrostatic precipitator, and a high efﬁcmncy mist
eliminator. ThlS system cools the offgas and removes particulates.

Additionally, an extra lme from the Melter { 50P-MLTR~00001/2) to the Submerged Bed _
Scrubber (HOP-SCB-00001/2) is provided in the unlikely case that the primary offgas line plugs.
This extra line includes a valve as the isolation device. As soon as the meltes-Melter vacuum
decreases to a set point, the valve is actuated and offgas flow is allowed through the line to the
Submerged Bed Scrubber, thereby preventmg melter pressurization. In the event that the melter
Melter surge is much higher than the system is designed to handle, a pressure relief valve acts as
the pressure relief point venting the offgas to the melter eslicave. Offgas from the mMelter cave
is drawn through HEPA Filters to remove particulates and discharged to the atmosphere. Once

The vessel ventilation system offgas consists primarily of air, water vapor, and minor amounts of
aerosols generated by the agitation or movement of vessel contents. The vessel ventilation

header joins the primary offgas system after the Wet Electrostatic Precipitators

(HOP-HEPA-00001A/ 1B/2A/2B/7_AJ7B/8A/8}3) the offgas is routed to the secondary offgas

c S - -,
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offgas treatment process system (HOP)(24590-HLW-M5-V17T-P0003). The purpose of the
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The following sections provide descriptions of major melter offgas treatment components and

4.1.431  Primary Melter Offgas Treatment System (HOP)

DWP Attachiment-51, Appendix 10.1 contains a process flow diagrams of the primary melter

particulates generated by the melterMelter (HMP MLTR—OOOOI/Z) and from the vessel

primary offgas treatment system 1is to cool the melter offgas and to remove offgas aerosols and

ventilation air. This treatment system consists of athe fo]lo wing:

»__ SBS Condensate Receiver Vessels (HOP-VSL-00903/4)

Miscellaneous Treatment Sub-Systems
e Film Coolers (HOP-FCLR-00001/2)=

o Submerged Bed Scrubbers (HOP-SCB-00001/2)-a
» Wet Electrostatic Precipitators (HOP- WESP-00001/2)&

e High—effeieney-Efficiency maist-Mist eliminator-Eliminators (HEME){HOP—HEME 00001 A/
1B/2A/2B+an

e FElectric Heaters { ﬂOP—HTR—OOOOIB/ZA/ SA/5B)rand

s High efﬁeie&&y—Ffﬁd__egg,;paﬁieu&a%e—Parﬁcﬂate air-Air (HHEPA) Filters
: (HOP-HEPA—OOOOIAJ 1B/2A2B/TA/7TB/8A/8B):
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Film Coolers {HOP-FCILR-00001/2) '

The fimction of the Film Cooler (HOP-FCLR-00001/2) miscellaneous treatment sub-system is to
cool the offgas and entrained molten glass droplets below the glass sticking temperature to
minimize selids-glass deposition on the offgas piping walls. The offgas exits the Melter
(HMP-MITR-00001/2) and is mixed with air in the offgas Film Cooler. The Film Ceoleris a
double-walled pipe designed to introduce injected gas axially along the walls of the offgas pipe

through a serles of holes or slots in the 1 inner WaH Each melter has a smgle Fﬂm Cooler. The

A mechanical reérﬁer may be mounted on the Film Cooler (HOP-FCILR-00001/2) to periodically |

remove solids build-up on the inner film cooler wall. The reaming device (wire brush or drill)
would be periodically inserted into the film cooler for mechanical solids removal.

Submerged Bed Scrubber (HOP-SCB-00001/2)
The offgas from the HLW melter Film Cooler (HOP-FCLR 00001/2) is-farther cooled-and

5= a5 enters the Submerged Bed Scrubber
(HOP SCB 00001/_) ee}mmi—mlscellaneous treatment sub-system_for further cooling and solids
removal. The Submerged Bed Scrubber is a passive device designed for aqueous scrubbing of .
entrained radioastive-particulate from melter offgas, cooling and condensation of melter vapor
emissions, and interim storage of condensed fluids. It will also quench the offgas to a desired
discharge temperature through the use of eetling-cogling coils/jacket. The offgas leaves the I

-Submerged Bed Scrubber in thermal equilibrivm with the scrubbing solution.

The Submerged bed Scrubber (HQP-SCB-00001/2) has one offgas inlet. The offgas enters the = |

- Submerged Bed Scrubber through the inlet pipe that runs down through the center of the bed to

the packing support plate. The bed-retaining walls extend below the support plate, creating a

lower skirt; to allow the formation of a gas bubble undemeath the packing. The entire bed is
suspended off the floor of the submerged-Submerged bed-Bed serubber-Scrubber to allow the
scrubbing solution to circulate freely through the bed. After formation of the gas bubble beneath
the packing, the injected offgas then bubbles up through the packed bed. The rising gas bubbles
also cause the scrubbing liquid to circulate up through the packed bed, resulting in a general
recirculation of the scrubbing solution. The packing breaks larger bubbles into smaller ones to
increase the gas to water contacting surface, thereby increasing particulate removal and heat
transfer efficiencies. The warmed scrubbing solution then flows downward out81de of the

packed bed through eeslmecooling coils/jacket. ]

To maintain a constant liquid level within the Submerged Bed Scrubber (HOP-SCB-00001/2), it |

- will be equipped with an overflow line that allows for the continuous discharge of offgas

condensate and some scrubbed paruculates to the SBS Condensate eeHee&eﬂ-Recezver Vessels

submerged SBShed serubber eCondensate GBHGGHB-E.—ERGCClVCI S«lesse—I—Vessels isare also is
equipped with a cooling jacket. The rate of condensate discharge is determined by how much

the offgas temperature is lowered belew its dew point. The condensate and some collected
particulates overflow into the submersed-SBShed-serubber- eCondensate collestionrReceiver |
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vesselVessel. To minimize the buildup of the solids in the bottom of the submerged Submerged
bed-Bed serubbesScrubber, condensate from the sabmerged SBSbed-serubber ¢Condensate
eollectionrReceiver ¥essel-Vessels (HOP-VSL-00903/4) will be re-circulated back to the
submerged-Submerged bed-Bed serubber-Scrubber and injected through multiple lances to

agitate and suspend solids on the submerged Submerged bed Bed serubberScrubber vessel floor.
The collected solids will then be pumped dlrectly off- the sabmefgeé—Submergﬂbeé—B ed
serwbber-Scrubber vessel floor to the : ~
wesselPlapt Wash and Drains Vessel (RLD-VSL—OOOOS) ThlS purging and recychng process
occurs simultaneously. Venting of this condensate receiver vessel is via the submerged bed

- scrubber into the main offgas discharge pipe.

The scrubbed offgas discharges through the top of the submerged bed scrubber and is routed to
the Wet WleetrostatieElectrostatic Precipitator (HOP-WESP-00001/2) for farther particulate |
removal. -

Wet Electrostatic Precipitator (HOP-WESP-00001/2)

The Submerged Bed Scrubber offgas is routed to the Wet Electrostatic Precipitator
(HOP-WESP-00001/2) miscellaneous treatment sub-system for removal of aerosols down to and
including sub-micron size. The offgas enters atthetop-efthe unit and may pass through a
distribution plate. The evenly distributed saturated gas then flows up dewaward-through the
tubes—The-tabes which act as the positive electrodes. Each of these tubes has a single negatively
charged electrode, which runs down the centerline of each tube. A high—voltage, direct current
transformer supplies the power to the electrodes. A strong electric field generated along the

“electrodes giving-gives a negative charge to the aerosols. The negatively charged particles move |

toward the positively charged tube walls for.collection. Collected particles are then washed from
the tube walls along with collected mists. As the gas passes through the tubes, the first particles
captured are the water droplets. As the water droplets gravity drain through the electrode tubes
the collected particles are washed off and the final condensate is collected in the wet electrostatic
precipitator dished bottom area. A water spray may be used periodically to facilitate washing
collected aerosols from the tubes. The tube drain and wash solution areis routed toa
collectionthe SBS Condensate Receiver Vessels (HOP-VSL-00903/4).

High—Efficiency Mist Eliminators (HOP-HEME-00001A/1B/2A/2B) -

Further removal of radieastive-aerosols is accomplished using the hHigh—eEfficiency mist-Mist
elimmater Eliminator (HEME). The HEME miscellaneous treatment sub-gystems also reduce
the dust-loading rate on the HEPA fHilters. A-FEach HEME is essentially a high—efficiency
demuster that has a removal efficiency of greater than 99 % for acrosols down to the sub-micron

droplets and other aerosols within the offgas interact with High-Efficiency Mist Eliminators’high
-efficiency misteliminator filaments. As the acrosols contact the filaments they adhereto the * |
filaments surface by surface tension. As the droplets agglomerate and grow, they eventually
acquire enough mass to fall by gravity to the bottom of the unit, thus overriding the original
surface tension, friction with the filaments, and the gas velocity. These collected droplets are
assuumed to contain the majority of the offgas radioactivity and will be collected in the bottom of

 the High-Efficiency Mist EiminatorsHEME (JOP-HEME-00001A/1B/2A/2B). The collected |
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condensate will gravity drain into the SBS Condensate eellection-Receiver Vessel
(HOP-VSL-00903/4). As the condensate flows down through the filter bed, a washing action is
generated that will help wash collected solids from the filter elements. However, some solids
may accumulate in the bed over time, causing the pressure drop across the filter to increase.
When the pressure drop across the High-Efficiency Mist EliminatorsHEME reachess a -
predefined level, it is washed with prosess-water to facilitate removal of accumulated solids.
Some insoluble solids may remain, and their accunulation will eventually lead to the
replacement of the High-Efficiency Mist Eliminators’HEME filter elements. [

HEPA Electric Heaters {(HHOP-HTR-00001B/2A/5A/5B); and Filters (HOP-HEPA-00001 A/1B/

2A/2B/TA/TB/S8 A/8B)-and-Exhanster

Next, the offgas is heated using an HEPA Electric Heaters (HOP-HT R—OOOOlB/ZAJSAJSB) toa

temperature above the gas streams dew point and then passed through dual sef of HEPA Filters

(HOP-HEPA-00001 A/1B/2A/2B/7A/7B/8A/SB) to provide high—efficiency submicron removal.

The offgas is heated to avoxd condensatlon in the HEPA fFFilters—The-HEPAfilters provides
23 en sreaterthan-09:009-%. When the differential pressure

cemprisedcomposed of two paralle]l HEME/Eleciric Hheater/HEPA filter Filter trains. The |
offgas passes through one train while the other remains available as an installed backup:

Maintenance Ventilation Bypass
A mamtenance bypass will also be installed, allowing the mel-ter—Melter Melter offgas to bypass the

Film Cooler (HOP-FCLR-00001/2), the Submerged Bed Scrubber (HOP-SCB-00001/2), and the
Wet Flectrostatic Prec1p1tator (HOP WESP 00001/2)%@%%&%@&5%&&53@%&
AL: : d] nated. The bypass line would feed gas-into the
seeeﬁéﬂﬁLeJEfga&sys%em-fer—HEME/HEPA ﬁltratlon a.nd other gas cleaning steps._Prior to
initiating use of the maintenance ventilation line waste feed would be secured, and the melter
placed into an idle condition. No waste feed would be fed to. the affected melter when the
maintenance ventilation line 1s in use. The Description of HLW Vitrification Bypass Events,

24590-HELW-PER-PER-03-001, provides additional information on HL W bypass events.

51-4-167




SO 00~ Oy LB W N e

WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Inmobilization Plant
162/20032004 |

4.1.4.3.2  Secondary Offgas Treatment System (HOP)

Figure 4A-29 presents a simplified process flow diagram of the secondary offgas treatment -
system (HOP). There is one secondary offgas treatment train for each HLW Melter. The
combined primary offgas stream and vessel ventilation offgas stream is discharged to the

- secondary offgas treatment system. The secondary offgas system will treat the combined offgas

to a level protective of human health and the environment. Specifically, the secondary offgas
treatment system will remove radioactive iodine, volatile organic compounds, and acid gases
HCL-HEINO,, as required, to meet the facilities-facility’s air discharge requirements. The
secondary offgas treatment system consists of the following miscellaneous treatment sub-

systems:

s Activaied Carbon Colurnns (HOP-ADBR-00001A/1B/2A/2B%:
o Silver Mordenite Columns (FHOP-ABS-00002/3 )
e Offgas Organic Oxidizers (HOP-SC0O-00001/4);
[ 3
*

& NOy Selective Catalytic Reduction Units (HOP-SCR-00001/2);
and-a-silvermordenitecolumaleat Exchanoers (HOP- HX-OOOOI/Z/?:ML

Booster Fans (HOP-FAN-00001A/1B/1C/9A/9B/9CY);

. -
o Stack Fans (HOP-FAN-00008A/8B/8C/10A/10B/10C)and
o  HI W stack.

Activaied Carbon Column (HOP-ADBR-00001A/ 1B/2A/2B)

The Activated Carbon Column miscellaneous treatment sub-system removes volatile mercury
from the offgas. The activated carbon colurun will contain a total of four beds (two per
mMelter).. The offgas normally flows through both beds in series. When gaseous mercury is
detected breaking through the leading bed. fhe offgas flow is manually changed to make the
trailing bed the leading bed. and only one column is used while the exhausted bed is remnoved
and replaced. The flow is then changed to make the fresh bed the trailing bed.
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. Offeas will enter the upper {or inlet) plenum of each sSilver mMordenite eColumn, flow in

compounds. carbor monoxide, and possibly acid gases are oxidized to carbon dioxide and water
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The activated carbon particles are batch loaded into the bed by gravity. The spent activated
carbon 18 batch removed by gravity and a pneumatic conveyvor for collection in containers. A
water fire suppression system is included as a precaution against activated carbon fires.

Silver Mordenite Columns (HOP-ABS-00002/3)
Two Silver Mordenite Column miscellaneous treatment sub- systems {one for each mMelter) will
be located in the HLW vitrification plant. The Silver Mordenite Columns will be used to remove

gaseous radicactive todine (1-129) and other gaseous halogens, such ag fluorine and chiorine.
The sSilver mMordenite eColumns (HOP-ABS-00002/3) will consist of approximately 36 silver

mordenite adsorbers mounted in a bank configuration to a mounting frame within a housing,

arallel through the adsorbers to the lower {or exif)y plenum, pass through a replaceable roughing
filter, and exit. The columns’ design will allow manual removal and replacement of adsorbers.

Adsorbers will be sized to it into standard 55 gallon waste drums for disposal.

The silver mordenite adsorbers are essentially cartridges filled with silver mordenite. Silver
mordenite is a silver zeolite adsorption media in the form of cylindrical pellets. Halo gens will
react with the silver in the bed and become tranped within the matrix. Halogens are not loaded
uniformly within the sSilver mMordenite aAdsorber ca:rtridges. Adsorption reactions occur
within an action zone (or mass transfer zone) that varies in length depending on the temperature
of the bed and the gas velocity through the bed. Halogens will begin loading at the beginning of
the silver mordenite beds and progressively load the silver through the columm until
breakthrough is reached at the end of the column. Once halogen breakthrough occurs or a
predetermined lifespan is reached. the silver mordenite adsorbers will require replacement.

Offgas Organic Thermal Catalvtie OxidizerReducer Unit-(HOP-SCO-00001/4) and NO,
Selective Catalytic Reduction-Uniter (HOP-SCR-00001/2)

A catalyst skid-mounted unit with a combined Offeas Oreanic Oxidizers (HOP-SCO-00001/4)
and a NO, Selective Catalytic Reducers (HOP-SCR-00001/2) miscellaneous treatment
sub-systems will be used Ffo remove products of incomplete combustions; volatile organics
compounds, carbon monoxide, and NO,nifrogen oxide compounds in the offgas stream, and

possibly acid gases gdegendmg on the halogenated volaille organic compound present in the

The offeas is first treated in the Offgas Organic Oxidizers ( HOP-SCO-OOOOIM) where organic

vapor. These reactions are exothermic. The Offeas Oreganic QOxidizer operates at a temperature
10W enough to prevent the formation of additional nitrogen oxides.

51-4-109



O 00 ~3 SN th B b

~Selective Catalytic Reducer (HOP-SCR-00001), more ammonia is injected into the offeas to
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Adtter the Offeas Organic Oxidizers OP;SCO-OOOOI/LI the offeas is heated through a plate _
heat exchanger and an electric heater to bring the offvas up to the operational temperafure of the
NO, Selective Catalytic Reducers (HOP-SCR-00001/2).

The heated offgas enters the NO, Selective Catalytic Reducers (HOP-SCR-00001/2), where
ammonia is injected through an atomized sprav and allowed to mix with the offgas. The
nifrogen oxides are reduced by the ammonia to mtrogen gas and water. Two sets of NO,
Selective Catalvtic Reducers (HOP-SCR-00001/2) are arranged in series. The offgas is treated
through the first of the NO, Selective Catalytic Reducer (HOP-SCR-00001). After the first NO,

allow further conversion in the second NQ, Selective Catalvtic Reducer (HOP-SCR-00002).
The reduction reaction ig also exothermice, significantly increasing the offgas temperature. The
hot offeas is the heating media for the heat exchanger discussed above. The cooled offeas
stream is then dlrected to the Caustic Scrubber for acuLgas removal and ﬁnal cooh _g_T—he
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41-4:334.1.4.4 Process Vessel Ven@ﬁea_—@ﬁg&&%eatﬁ&e&t System (PVV)

The process vessel ventilation offess system consists of offgas pipe. This miscellaneous
treatment sub-system equipment prevents migration of waste contaminantes into the process
cells and potentially operating areas. It does this by maintaining the various HL.W process
vessels under a slight vacuum relafive to the cell. The composition of the ventilation airis -
expected to be primarily air with slisht ehemical and radisactivemixed waste particulate
contamination, ' y

The vessel ventilation air 1s combined with the melter offgas prior to entering the primary offgas
system high—efficiencv mist eliminators. The combined air streams are treated together in the
remaining sections of the primary and secondary offeas treatment systems. A pressure control
valve is used to regulate the pressure hetween the vessel ventilation offoas system and the melter
offeas system. o ' '

4:1.4:44.1.45 HLW Pulse Jet Ventilation System (PJV)

The PJV system consists of the following miscellaneous treatment Hﬁi#sub-svstems:

e HEPA fFilters (PJTV-HEPA-00004A/4B/5A/5B)
s FElectric BHeaters (PTV-HTR-00002)
e Pulse et fFans (PIV-FAN-00002A/B)

Gaseous emissions are produced by pulse jet mixers and reverse flow diverters that are used to
mix and move wastes in the HL.W vifrification plant. The exhausts from reverse flow diverters

and pulse jet mixers throughout the HLW vitrification plant are collected in the pulse ventilation
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 4.1:4:54.1.4.6_Radioactive Liquid Waste Disposal System (RLD)—System
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system headers. This exhaust is potentially contaminated with aerosols and particulates. Electric
eaters (PTV-HTR-00002) eliminate liquid aerosols and reduce the relative humidity of the

gas stream. as necessary, before it encounters the system HEPA fFilters (PTV-HEPA-00004A/

4B/5A/5B). The gas is passed through HEPA {Filters to remove particulates that may be present.

When the differential pressure drop, they will be remotely changed out.

Figure 4A-31 presents a simplified process flow diagram of the radioactive liquid waste disposal
system (RLD). The primary functions of the RLD tank system are to receive, store, and transfer
various effluents from different HLW treatment systems-for-collection-and-handking. Various
operations, such as peutralization, mixing: and sampling of the waste, are performed by these
svstems as required.

The RLD s yste contams iia&ﬁhree three wessels-tanks located in the HLW vitrification plant wet
process cell:

e Acidic saste Waste vessel-Vessel (M35002RLD-VSL-00007)
e Plant wvash-Wash and drains-Drains vessel-Vessel (335603R1.D-VSI.-00008)
| L » e (V35000) | T
. Offgas drams-Drains eetectionLCollection wessel-Vessel G@S@%SRI_D~VSL-OOOOZ)

The RLD system receives radieactive-mixed waste effiuent from the Meke%-@ﬁg—&s—llfeam&e&t

Process-System-(HOP) system, the HLW canister decontamination handling system (HDH) and
periodic plant and vessel washes within the HLW vitrification plant.

ThPse efﬂuents mclude the followmg -s&bme%geé—beé—sembber—mmge-wet—e}eeﬁes%&&e _

e Purge liquid from the sSubmerged bBed sScrubbers (HHOP-SCB-00001/2)

e Drains from the w*Wet eRlectrostatic pPrecipitators (HOP-WESP-00001/2)

e _Drains from the bHigh-eEfficiency mMist eEliminators (HOP HEME-OOOO 1A/1B/2A/2B)
s Various plant and vessel washes and sump water

Miscellandous radioactivemixed waste drainsstreams, mcluding vessel vent.-sad bulge, and

cabinet draing and canister decontamination effluents
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Acidic Waste Vessel (RLD-VSL-00007)

- Plant Wash and Drains Vessel (RID-VSL-00008)
_This vessel collects drains from MGMPG%M&%&E%@%&I@P%WM
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This vessel collects liquid from the submerged Submerged bed-Bed serubber-Scrubber
(HOP-SCB-00001/2) and the submerged-SBSbhed-serubber- eCondensate collection-FReceiver
vesseLVessel (HOP-VST.-00903/4). The collected liquid waste consists of submerged bed
scrubber purge, wet electrostatic precipitator drain, and high-efficiency mist eliminator drain. -
Sampling will be performed waby an automated samiple system to characterize the 1i quld waste.

The contents are transferred to the HLW-effluent-Fansfor vesse- (V312002 PWD system in the
pretreatment 'pla.nt for treatment. as required.

[

washesfrom vessels, sumps, and plant washes within the HLW vitrification plant, including
wash water from cell walisfloors, equipment exterior surfaces, stainless steel cladding, and
bulges. This vessel also collects the C3 area fire water. Sampling will be performed ¥3a-by an
automated sample system to characterize the liquid waste. The contents are transferred to the

HEW-etluent-transfer-vesseHVI2002)PWD system in the pretreatment plant for treatment, as

required.

Offeas Drains Collect1on Vessel gRLD—VSL—OOO()21
This vessel recetves condensate from the HOP duets-pipes and PJV drains downstream from the

bHigh--eEfficiency smst-Mist eliminater Eliminator (HOP -HEME-00001A/1B/2A/2B) during
off-normal operation. The contents are transferred to the plantPlant wash-Wash and drains
Drains vessel-Vessel (RED-VSI.-00008) in the HLW vitrification plant_for processing.
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4:3:4:64.1.4.7 THLW Glass Canister Handling Process

The THLW glass canister handling will consist of the following systems: - .

HL'W canister receipt handling system (HRH)-system
HLW canister pour handling system (HPH)-system

- HL'W canister decontamination handling system (HDH)—sys%em

HLW canister export handling system (HEH)-system

The individual systems and their primary functions are described below:

4—4—4-6—%HLW Camster Recen)t Hand]mg Svstem (HRI-D—S%%EH

system consmts of the equipment, controls and mterlocks requn'ed for 1mport1ng a clean canister
into the plant. This system consists of the canister I_mport tuck bay, the camster Import

bulgeroom, and the camister import tunnel-an R
eave. These arcas are located on the south side of the plant

514-114
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o The canister import bogie is transferred under the canister handling cave to the shielded
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The sequence of operations and the equipment used for canister import are as follows: -

The shipping, crates are unloaded from the transport truck with the canister import crane and
korizental canister-srapple-and placed in the staging area.

The canisters are then individually removed from the shipping crate m%h—th&heﬂzeﬂta&
canister-srapnles_and set on the canisier inspection/rotaticn table.

e _The canister import room roller shutter door is opened and the canister inspection/rotation
table rotates the canister to vertical. The canister import monorail hoist and grapple 1ift and

transfer the canister to the canister import room. The canister is either set in the canister
import buffer rack or placed in the canister import bogie. When the canister is transferred to

the canister import tunnel, the shielded clean canister import hatch is opened and the canister
- is lowered into the canister import bogie below. and the hatch is closed and sealed.

canister handling cave import hatch location. The canister handling cave haich is then
opened and the canister handling cave crane and grapole raises the canister into the canister
handling cave. The canister handling cave import hatch is closed and the camster import
bogie is returned to under the clean canister import haich.

Instrumentation, alarms, controls, and/or interlocks will be provided for the HRH svstem as
follows:

. Shie}éed—Sealed hatch will be mterlecked with_canister lmDOﬁ room: roller shutter door
preventing back-flow of C3 air into_canjster import room or truck bay

e Prevent rotation/inspection table from rotating when roller shutter door is closed
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3  SuctemThe HRH system will be des1gned such that only one door or hatch will be open at
any one time

s Drovide-s(Gamma interlock will be provided to prevent shielded personnel access door in
camster jmport tunnel from being opened when radiation/contamination levels exceed limits
or if the canister handling cave import hatch is open

s ProvideeGGamma interfock will be provided to prevent clean canister import hatch in the

canister import room from being opened when radiation/ contamination levels exceed imits
or if the canister handling cave import hatch is open

4146 2HLW Canister Pour Handling System (HPH)Svstem

The primary functions of thesystess HPH svstem are fo transport empty product camsters and full
IHLW canisters within the plant and perform product canister sampling, canister closure, and
canister rework activities. The HPH system includes the canister handline cave, which
includes two weld stations. The crane decontamination and crane maintenance areas are also
part of systemthe HPH system, located west of the canister handling cave. Pour tunnels no. 1
and no. 2, which includes the bogie decontamination and maintenance arcas. are also part of this
system. : _ .

The primary functions of this svstem are fo provide equipment to the transport camister, provide
eguipment for decontamination and maintenance, and te-provide equipment for remote vigwing.

The primary functions of this-systesathe canister handling cave are as follows:

e Receive canjster from systers HRH svstem canister receint handling
o _Transport empty camister to import racks

o  Transfer empty canister to pour tunnel 1 or 2
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o Receive full canister from pour tunnel 1 or 2

¢__Transport full canister to cooling rack

o Transport canister to weld station

e Transfer canister to system-FHDH system canister decontamination handling
s Provide equipment for canister import and buffer store

act1v1t1es that Wﬂl be nerfon:oed m H_LW pour tunnel no, 1 (H B032) and pour tunnel no. 2
{H-BOO5SA).

Pour Tunnels
_The pour tunnels are loes

the south end of the meIter cave to ap area below the canister handling cave. Bogie

decontamination is performed in the funnels, and bogie maintenance areas are provided in a
designated shielded area at the south end of the tunnels. The tunnels will have a hatch that

segregates the pour tunnels and the canister handling cave. The tunnels will also have a bogie

‘maintenance shield door. The bogie maintenance area has a shield personnel access door and a

roof access plug from the corridor above. The pour tunnels are designated as C5 areas.

When a canister is required for filling, it is taken out of the buffer rack in the canister handling
cave using the canister handling cave crane and transferred above the appropriate pour tunnel

hatch. The hatch is opened and the camster handhng cave crane loads the empty canister inte

onto the pour tunnel bog1e The AT 3 ,

avels north to the & -

canister is pos1t10ned below the pour soout:@onnected to the camster ﬂange and the camste

filled with glass-

‘Sffsjéefﬂ.

After completion of filling, the canister remains at the pour spout for approximately one hour to
allow a “skin”. to form over the glass whkeh—that prov,ldes a seal to prevent add.ltlonal offgassmg—

allowed to cool pl'lO}.‘ to removal from the pour tu:tm_el h 53 o &
ﬂ&e—staﬂdbj&beg&eﬁaﬂé}sfter cooling, the canister is moved south n the pour tunmel unttl itis
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beneath the canister handling cave hatch. The hatch is opened, the canister handling cave crane
removes the full canister, and the hatch is closed. The filled canister is then cooled in cooling
racks in preparation for welding the lid in place. ‘

Canister Transport .

Systen-The HPH system sm)ports both HLW maMelters (HMP-MLTR- 00001/2) HEW
eCanisters are transported within the canister handling cave by means of an overhead crane. A
standby crane is available in the event of the primary overhead crane failure. Viewing windows
and camera are provided for viewing of equipment and operations within the cave area.
Integrated networks of programmable logic controllers, which form part of the BCSprocess
control system, are used to control the mechanical handling.

The-eClean canisters is-are transferred from thesystern the HRH system to the gystem the HPH

system through the canister import tunnel hatch. The hatch opens and the handling cave crane

. raises the canister into the canister handling cave. The hatch is closed and the canister is taken to

the buffer storage area racks. When a canister is required for filling, it is taken out of the buffer
rack using the canister handling cave crane and transferred above the appropriate pour tunnel
hatch. The hatch is opened and the canister is lowered into the pour tunnel bogie below. The
grapple is released and raised and the hatch is closed. The bogie travels to a position under the

pour spout. As the bogie moves into position under the pour spout, the pour spout glass catch

- tray is pushed back and signals that a canister is present. A proximity switch detects that the

bogie is in position, the bogie is then locked into position, and the canister is filled with glass.
Canister filling is controlled and monitored by the canister level detection system (system HMP
melier process). After the canister is filled with glass, the crane located above the hatch fransfers
the filled canister to the baffer/cooling rack where it is allowed to cool. Afier cooling, a crane
transfers the canister for lid welding, sampling of glass, and/or rework. The canister is lowered
into the welding station table and the grapple released from the canister. After the welding
station operations, the crane transfers the canister baek-to the eoolingbuffer storage racks or to
the decontamination system rinse bogie, via the decontamination hatch.

The canister handling cave is classified as a C5 area; therefore, most-activities in the handling
cave will be handled-conducted remotely. This will be accomplished with viewing windows,
cameras, manipulators, and overhead cranes. Windows are strategically located above the
transfer hatches for viewing the canisters as they are raised and lowered. The.crane
decontamination area is located on the west end of the canister handling cave. The
decontamination area is classified as a C53/C35 area. The crane maintenance area is located
west of the crane decontamination area. The crane maintenance area is classified as a C3 area.

Caamster Weld, Glass Samphng, &and Rework

The following system supports both HLW mMelters (HMP-MLTR-00001/2). The canister lid

welding, glass sampling, canister inspections, and rework will be performed at one of two

Weldmg %&b’:es—stanons located along eﬁe—the south wall ia-0f the canister handlmg cave—Qﬂ-Ly

te—the—ﬁ%st-é&b}e—%e—s&ppeeea—seeeﬁé—me}teh%ﬂatef-é&te Eaeh %&b%eﬁqi%be—setstatmn is located
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next to a shield window. Master—slave mantpulators, closed circuit television, and Lights wilt

beare provided whenthey are-required for operationsto assist weld station operatrons

Afier the canister is cooled in the canister handling cave, the overhead crane moves the canister
from the cooling rack into a port on the welding table. The canister is weighed and confirmed to

- be below the maximum allowable weight. While the canister is being lowered, cameras inspect

the outside of the canister. Typically, glass waste residue is not expected on the exterior of the
canister. However, prior to welding the 1id on the canister, the canister is inspected. If glass is
found on the canister, the glass will be removed using a needle descaler manually operated with
the master-slave manipulator. - A vacuum system will be used to capture the removed glass and
prevent the spread of debris. The canister is then checked to confirm that its temperature is
Wrthm the allowable range for Weldmg ThlS is done usmg a thermocouple at the Weld statron—

%faﬁkdebﬁs—heade—ﬂ&eeams{er—afeﬁef%maed Glass samples are collected usmg an

"master-slave manipulator-operated glass sampling tool that uses a vacumm to draw shards of
glass from the top surface. These shards are then transferred into sample vials and transferred to
the laboratory using a pneumatic transfer system.

The hd is pIaced on the canister and Weldmg 1s perfomled usmg an automated Welder—%e

eﬁg}e—Eeve—l—speed;—ead—travel—drreeHen The Weldmg parameters are recorded in the- plant

tracking system. The finished weld is visually inspected using in-cave mspectmn cameras.
. Rejected welds may be repaired by re-melting the weld, mechanically removing the weld and

Te- Weldmg, or weldmg a secondary hd over the pnmary lrd%%dﬁseaﬁd—s}ag—ree&kemg—&em

contarmination. The sealed oamster is then transferred to the—HE%LGaaesﬂtef—Deeeﬁtafemeﬁeﬁ
Handling Ssystemthe (HDH) system.

Instrumentation, alarms, controls, and interlocks will be provided for the ¥HIL'W canister
handling system to indicate or prevent the following conditions:

The crane decontamination shield doors is-are interlocked with the crane maintenance shield
door to prevent both . sets of doors from bemg open eeﬁeuﬁeﬁﬂysunultaneouslv

Interlocks will prevent the inadvertent access of personnel or equipment movement
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¢ The bogie maintenance shield door is interlocked with the shielded personnel access door to
ensure that personnel do not enter the bogie maintenance area when the bogie mamtenance
shield door is open.

» Radiation monitoring equipment is interlocked to the shielded personnel access door to
ensure no personnel are able to access the maintenance area if a radiation/contamination -
source above prescribed limits is present.

HLW Canister Decontamination Handling System (HDH)

Figure 4A-30 presents a simp]iﬁed process flow diagam of the HLW canister deconta:mination
handling system (HDH). The primary function of this system is to decontaminate the THLW

camsters and to swab a.nd monitor IHLW canisters;-and-decontarminate-the HDH-equipment.

The HDH system includes the process and equipment to perform the cerium nitrate canister
decontamination process, surface swabbing, and swab monitoring process._The following

vessels and their associated ancillarz eguigment are included in the HDH system:

. Gams%e%me—b&@&é@eeea—s%se Tunnel Camster Rimnse Vessel
- (HDH-VSL-00001)

¢ Waste aNeuiralization vVesseI (HDH-VSL-00003)

o Canister éDecon Wesseis (HDH-VSL-00002/4)

- The HDH gystem consists of a canister rinse tunnel, canister decontamination station, swabbing

and momtonng statlon bome mamtenance areas, crane mmntenance area. and canister transfer

separatmn beiween the stations faclhtates grawty flow of process solutions ﬂom the mixing
station 1o the eCanister dDecontamination vesselg-Vessels (HDH-VSL.-00002/4). Beneath the
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canister decon%&naﬂaﬂeﬂ caveisa camster rinse tunnel and a camster storage transfer funnel.

e — ariRaton e ea-and-houses the
canister rinse bogie, which transfers the camster from the camster hand]mg cave to the canister
decontamination cave while performing a prewash at an intermediate station. The canister
storage transfer tunmel houses the canister storage iransfer bogie, which transfers the
decontaminated canisters from the canister decontamination cave to the canister storase-gxport
cave.

A filled, cooled, and welded THL.W canister is initially transported to the-systemthe HDH system

- yia a crane located in the canister handling cave. The THLW canister is loaded ente-into the

canister rinse bogie; and washed in a sealed area-vessel using low-pressure demineralized water
to remove loose contamination. This water wash is performed in a-container-the eCanister
tRinse bBogie dDecon ¥Vessel (HHDH-VSI -00001) mounted on the canister rinse bogie, which
travels from below the canister handling cave to below the canister decontaminatien cave. After -
the water wash, the canister is transferred by a crane to the canister decontarinatien vessel for
further decontamination by chemically efching a thin layer of stainless steel from the canister
surface, using cerium ion in a dilute nifric acid. The canister is then washed with nitric acid,
followed by a second washing with de-ienized-mineralized water. After draining de-minerahized
water from the eCanister dDecon ¥Vessel (HDH-VSL-00002/4), the canister rémains in the
vessel to drywhile_#The decontamination fluids are purped into a wWaste aNeutralization
wessel-Vessel (HDH-VSL-00003) to which hydrogen peroxide is added to neutralize remaining
cerium ion. Following neutralization, the fluid is transferred to the plant waste stream, and-it-can
beor recycled back into the HLW melters Melters via the pretreatment plant. The
decontaminated canister is transported by overhead crane fo the canister swabbmg__ci

momtormg arca.

After decontamination and drying, the canister is swabbed using an automated power

manipulator. If the contamination is below acceptable limits, the IHL'W canister is placed into a
canister storage transfer bogie-located below the canister decontaminstion cave floor, and
transported to the HLW canister export handhng system—]é[%r\&—eaﬂis%efs-%hat—eﬁeeeé—the

- H -

In addition to the ilnstﬂunentation alarms, 'controls. and interlocks addressed in section 4.1.4,
the following will be provided in . for the HDH s ystem to indicate or prevent the followmg

- conditions:

s Interlocks will be provided on bogie decontamination/mainfenance area shield door to protect
plant personnel from radiation and contamination exposure.

e Interlocks will be provided on crane maintenance.arca shield door to protect plant personnel
from contamination exposure.
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HLW Canister Export Handlmg System (HEH)-Svsters

The primary functions of this system are to providestorage-of thestore filled IHLW canisters in

storage-racks, transfer the THLW canisters into the canister storage-export cave, load the ITHLW

canisters ente-into product casks, evaluate product casks for contamination, and load THLW

product casks into transport vehicles. The SystepThe HEH system consists of a canister storase
gxport cave, a cask handling tunnel, a cask loading area, and a truck bay, and is equipped to

support both HLW mMelters (HMP-MLTR-00001/2).

The-dDecontaminated THL.W canisters are fransferred to the canister storage-export cave from
the-systemthe HDH system using a bogie and an overhead crane and placed in the canister
storage racks. When a IHL'W canister is ready for exporting to an appropriate Hanford Site TSD
unit, a dedicated transport vehicle is dispatched to the JTHLW truck bay. The empty product cask

- isremoved from the vehicle and placed on a cask transfer bogie located in the cask handling

tunnel. The bogie transfers the cask to a lid lifting station where the lid is removed, and then to a
canister receiving station. The IHLW canister is visually inspected in the canister storage cave

and its identification confirmed. After the inspection information is recorded, the canister is

lifted by overhead crane and placed inte the product cask. The bogie then returns the cask to the

lid lifting station where the 1id is replaced and bolted. The product cask is then transferred to the |
export station where the cask is lifted by an overhead crane and placed on the transport vehicle.
Swab samples are taken, and when the cask exterior is verified to be below the acceptable
radioactive contamination level, the cask is transported to a Hanford Site storage facility.

Closed circuit television cameras will provide general viewing of the canisters and the storage

area. Descriptions of inspections of THL'W canister storage areas are included in Chapter 6 of

this applicatieapermit. An IHL'W canister tracking system will retain required information such |
as the IHLW identification number, weight, and dimensions of the IHLW canisters.

In additiop to the instrumentation, alarms, controls, and interlocks addressed in section 4.1.4,
the following will be provided for the HEH to indicate or prevent the following conditions:

o Interlocks to prevent the canister storage cave import hatch and the canister storage cave
export hatch from being open at the same time

e  Gamma monjton'hg and keyed interlocks to prevent.the cask ex;ﬂort hatch from opening when
high radiation levels exist

o Interlock to prevent the canister storage cave export hatch from being open at the same time
as the cask export haich
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Gamma detectors/interlock to prev'ent cask handling bogie travel to the cask export hatch
unless the cask lid is properly installed

Interlock to prevent both truck bay “exit” and “entrance” (external) roller shutter doors from
being-open at the same time

Interlock to prevent the truck bay inner roller shutter door from being open at the same time
as either of the “exit” or “entrance” roller shutter doors

The shielded personnel access door in the canister export cave crane maintenance area is
interlocked with the canister export cave crane maintenance horizontal and vertical shield
door. The shielded personnel access door is also interlocked with a gamma monitor to
prevent opening when a source is present. :

‘. The canister export cave import hatch is interlocked to prevent opening unless the following

conditions are satisfied. The canister export cave export hatch is closed. The crane
maintenance area shield horizontal and vertical shield doors are closed. The decontamination
cave export hatch is closed. The canister storage transfer bogie is in posmon under the
¢canister export cave import hatch.

e The canister export cave export hatch is interlocked to prevent opening until the following

conditions are satisfied. The canister export cave import hatch is closed. The cask export
hatch is closed. The cask handling bogie is under the canister export cave export hatch. The

- cask handling tunnel shielded personnel access door is closed.

The process crane is prevented from stnkmg the crane maintenance area shield door by end
of travel and over—travel limit switches.

4.—1—.444.1;4.8 HLW Melter Cave Mechanical Systems

-Each HLW melter cave mechanical systems will consist of the following individual systems:

e OLW melter hand]jng_svstem\(I—IM"ED !
HSHySystem
o  HLW-Mmelier Hhandline sSvstem JIMIDHLW melter cave support handling system (HSH)

The mdividual systems and their primary functions are described below:

HLW Melter Handling System (HMED)
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The primary function of the following system is identical for both Melters (HMP-MLTR-0000 1/
2). The HMH system provides the equipment and controls necessarjg to:

s Transport new melter nunits into the I—ILW melter cave in coniunction with the HSH system

Remove. spent melter units from the I—ILW melter cave
o Decontaminate and monitor the spent melter overpacks

A multi-axle transporter will be used to move a new overpacked HIL W Melter to the HI,W
vitrification plant loading dock. The overpacked melter will be offloaded, transferred through
the roliup doors to the melter cave airlock, transferred through the airlock, and docked to the
melter cave shield door. Afier opening the shield and overpack doors, the melter will be moved

-out of its overpack and installed 1n the melter cave.

Ths process of removing a spent HL W Melter from a cave and loading it back into its overpack
1s the reverse of the installation. The overpack will provide a shielded disposal/storage container
for the spent melter. Afier the outside surfaces of the overpack have been checked for

radiological contamination and decontaminated as required. the spent melter and its overpack

~ will be moved through the melter airlock through the rollup doors and Dlaced on the transporter,

to be moved out of the HLW vitrification plant,

Deoontamination of the overpack in the C3/C5 airlock, before it is exported, will be performed '
manually using moist cloths. The HLW Melter overpack’s primary function is fo serve as a.

shielded. box-like enclosure for the storage. trangport, and disposal of the HE W Melter. The

overpack performs a radiological shielding function of the highly radicactive spent HLW Melter.
Due to the high radiation levels associated with a spent HLW Melter, the walls on all sides of the

HLW Melter overpack will be seal-welded and have a nominal thickness of approximately 8 in.
of carbon stegl. The estimated weight of the HL.W Melier overpack is 250 tons with an empty
melter, and 350 tons when carrving a pavload of the HL W Melter full of glass. Thé spent Melter
weight when full of glass is a worst case in the event that the residual glass removal described in
section 4.1.4.7 cannot be performed. After 3 to 5 vears of service, an HLW Melter is expected to
reach the end of useful life service, and will be placed in the overpack before removing it from
the HLW vitrification plant. The overpack. with the spent HL W Melter inside, will be moved to
the HLW failed melter storage facility prior to land disposal. The overpack will be disposed at
the Hanford Site if it meets the low-level waste definition and the land disposal facility waste
acceptance criferia.

Justification for on-site burial of the 8 in. carbon steel overpack results from a corrosion study of
submarine reactors based on chemical content, resistiwtv aeration. and burial methods. The

- predicted maximum pitting corrosion penetration for a 100-vear period was 0.350 in. for reactors
buried in geologic conditions similar to those in which the overpacks will be buried. (Prediction |

of Pitting Corrosion Performarce of Submarine Reactor Compartmenrs After Burial at Trench
94. Hanford, Washington, March 1982).
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Pror to disposal, the spent Melter will be stored in the failed melter storage facility. If a Melter
fails to meet the receiving TSD waste acceptance criteria, it will be stored until the HL'W
vitrification plant operating conditions are suitable for the spent melter to be returned to the

melter cave for further decontaminatior, treatment. repackaging, and/or other process to enable

the spent melter to meet the receiving facility’s waste acceptance criteria.

HLW Melter Cave Support Handling System (HSH)-Ssstem ' l

- The primary function of this system is to provide remotely operated equipmentto perform these

support activities in the-each melter cave: _ _ ‘ , |

s Melter maintenance and replacement

» Melter component and consumable maintenance and replacement _
e Melter component and consumable dismantling, sorting, and loading ' l |
e Equipment decontamination and hands-on maintenance |

Deeontamiseation %Tanks H-TE-00001/2} and associated ancillary eguipment are included in
the HSH systen. - e

The-Each melter cave will contain the-an HLW melter-Melter (HMP-MLTR-00001/2), mekter
feed-Feed preparation-Preparation Vessels (HFP-VSL-00001/5), and HLW Melter fFeed wessels
Vessels (HEP-VST-0000H5and HFP-VSL-00002/6-respestively), and eertain-the following
offgas system components—:

e Film eCoolers (HOP-FCILR-00001/2)
e _Submerged bBed sScrubbers (HOP-SCB-00001/2)
s Hich—eEfficiency maMist eEliminators _ OP-HEME-00001A/1B/2A/2B

O{rerhead cranes, hoists, and master-slave and power manipulators will be the primary ..
equipment used to carry out various replacement, size reduction, and packaging tasks. Auxiliary
tools will include impact wrenches, nut-runners, and hydraulic shears.

In addition, the HSH gystem will provide the means to dismantle and reduce the size of spent l
melter components or consumables for export out of the cave in waste containers. Various size
reduction tools will be used to cut down the equipment. The waste will be placed on a sorting

table for screening and segregation prior to packaging and export.

3 CENE : be-preced : & aovalstepPrior to Melter |
replacement re51dual glass wﬁl normallv be removed ﬁom a snent Melter Lid heaters will keep
the glass pool at the desired temperature ranges. Air and vacuum lines will be inserted to draw

the molten glass into an-attached canister. The fatled-spent melter-Melter will then be |
disec onnected and prepared for transport out of the cave.
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A consumable bucket, equipped with interchangeable Hd cutouts called templates, will be used to
import and export melter consumables, HEW-MelierFeed Process-SystemaThe HEP vessels will
be organized such that power manipulators can disconnect connections and prepare failed vessels
and components for export. Components of the HOP system found in this cave W1H also be
organized for similar activities.

The HSH system will provide a erane-dDecontamination Tfeem—&bexletank (HSH-TK-00001/2)
in the £3/C5-airleckequipment decontamination area, to allow for decontamination of
consumables and equipment before hands-on maintenance in the crane maintenance area. In the
decontamination reemtank, the efaﬁe—aﬂé—eqmpment Wﬂl be éeeeﬁtaﬁaﬁa%eé%qﬂ&soaked ina

-demmerahzed h}gh@res&ﬂfﬁvash—waier SpEe

_decontammauon area WlH. be used to additlonallv decontammate equmment using manipulators
before items can be removed for hands-on maintenance. A crane decontamination area is located .

above the C3/C5 airlock.
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The filter cave is at grade level west of the melter cave 2. The walls, ceiling, and floor of the-
filter cave are of reinforced concrete. The filter cave contains the spent filter export hatch, which
mterfaces with the drum fransfer tunnel. Gross decontamination of filter cave equipment will be
performed here. The filter cave also contains a pair of shield doors at the interface between the
filter cave and the maintenance area. The shield doors provide the radielosieal barrier between
the filter cave and the man-accessed maintenance arca. The filter cave i1s designated as a C5
area. -~

The C5 filter system in the filter cave will consist of three two-siage HEPA housings (one for
melter cave no. 1, agother for melter cave no. 2, and one for the canister handling cave and the
filter cave itself). In addition, there will be two HEPA ffilter housings for each melter offgas and
PIV systems.

The filter h_ousinqs will be of stainless steel. The filter lids will be flush with a stainless steel
clad false floor (filter cave deck) that covers the entire cave at 14 ft elevation. The following

equipment will be used for replacement of HEPA #Filters and with other in-cave activities.

e  Filter compactor

¢ Power manipulators

e (Crane and cable resling system
*  Spent filter export hatch
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4.1.410 Radioactive Solid Waste Handling System (RWH) System

The followmg system supports both HL W mMelters (HMP-MLTR-00001/2) and the HLW filter
cave. The primary functions ef-this-system-are to: '

-e  Provide containers for removal of miscellaneous Sohd waste from the HL'W melter cave and

filter cave

- Transport filled and empty waste containers

¢ Provide external radiological monitoring of waste containers
* Decontaminate waste containers as required
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* Supply and load waste containers into transport casks

The Systers RWH svstem consists of three major operational areas: the drum transfer tunnel, the

swabbing and monitoring area, and the cask handling area. Radioactive-selidMixed waste is

gencrated in melter caves 1 and 2, the canmister handhng cave, and the filter cave. RS—WI\/Iixed
waste generated in the camister handling cave is transferred to either melter cave via the pour

tunnels and then exported from the melter caves 1o the drum transfer tunnel. The drum transfer
tunnel runs beneath these areas and provides a common area for receipt of waste o consohdat

from systemthe HSH systemn (melfer caves 1 and 2) and systemthe HFH system (filter cave)

contained in lidded waste baskets that are lowered through the transfer ports in the cellmg of the
drum i:ransfer tunnel

SystemThe RWH system introduces empty 55-gallon drums into the HLW {faeilityplant; for

packaging RSW for disposal. Emp_gy 55-gallon drums are placed into shielded casks in the
canister export truck bay. The cask is transferred on the cask transport vehicle into the cask

The cask is positioned under the monorail hoist. It is then lifted, transferred to. and positioned

onto the cask transfer bogie. A shield door is opened and the bogie is moved to the cask lidding
station. The cask 1id pintle is aligned with the lifiing claw of the cask lidding- machine and the
cask lid is removed. The cask is then positioned under the cask transfer hatch. The drum, lid,
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- the swab and monitoring area. The drum is Jified into the swab and monitoring area using the
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stand in front of the shleld window.

The drum transfer bogie rolis to position beneath a transfer hatch of either melter cave no. 1,
melter cave no. 2, or the filter cave. With the drurn positioned under the selected cave transfer
port, a Joaded waste basket is lowered into the drum by the interfacing cave system’s crane and
grapple. With the basket located in the drum, the grapple is detached and raised by the system
crane, The full 55-gallon drum is relocated back to the position under the drum transfer hatch to

overhead crane and drum erapple.

SvsterThe RWH system transports loaded drums into the lidding. swabbing, and monitoring
area for lidding, swabbing, external monitoring, and decontamination (if required). The svystem
then exports the filled 55-gallon drams througch the import/export area.

The following Gperanons are performed:

e The crane lifis the drum to the swabbing and monitoring station. Two master—slave
manipulators will be mounted on the wall of the swabbing and monitoring area and will
provide the operator interface for installation of the drum outer lid and clamping ring while
the drum is positioned on the drum turntable,

The robotic swabbing arm and turntable swab the surface of the drum. The swabs are placed
in the shielded posting of the swab analyzing station. Following preliminary measurement of
the swab, the posting port is actuated to move the swab into the swabbing and monitoring
glovebox where the sample is analyzed and bagged out for disposal. -

If the swabs are within acceptable limits, the crane lifts the drum from the dram swabbing
turntable and positions the drum over the cask transfer hatch and places it in the shielded
cask on ths cask fransport bogie.

If the drum requires decontamination, additional swabbing of th(_e drum will be performed to
remove the contamination. Remote—-handled decontamination equipment is available in the
cave to be used if additional swabbing is insufficient to meet disposal requirements.

The cask transfer bogie moves to the cask lidding station where the cask lid is replaced onto
the cask. The bogie then moves to a gamma monitor where radiation levels are verified ‘
before the import/export shield door is opened and the cask transfer bogie moves into the
import/export area. Ongce the cask is in the import/export area and the import/export shield
door is closed. operators enter to bolt the 1id onto the cask. The monorail then moves the
cask to the cask handling truck. The cask handling truck positions the cask under the truck

bay crane. From the cask import/export area 3Ethe crane positions the cask on a vehicle for
femevaltransfer from the plant.

4.1.4.11 HLW Vitrification Plant Ventilation

The HLW wvitrification plant wil] be divided into four numbered zones listed and defined below,
with the higher number indicating greater radiological hazard potential and, therefore, a _
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requirement for a greater degree of control or restriction. The zoning of the ventilation system
will be based on the classifications assigned to building areas for potential radiological
contamination. Zones classified as C5 are potentially the most contaminated and include the
pour caves, buffer storage area; and process cells. Zones classnied as Cl are uncontammated
areas.

Containment will be achieved by maintaining C5 areas at the greatest negative pressure, with
airflows cascaded through engineered routes from C2 areas to 3 areas and on to the C5 areas.

The cascade system, in which air passes through more than one area, will reduce the number of .
separate ventilation streams and, hence, the amount of air requiring treatment. Adherence to this |

- -concept in the design and operation of the HLW vitrification plant will ensure that the plant air

does not become a significant source of exposure to operators, and that the air emissions do not
endanger human health or the environment.

" An effluentexhaust air radiation monit_oriﬁg 'system, éonsisting of sensors to monitor radiation in

the exhanst aireffuent stream, or a representative sampling system is provided in the discharge
header downstream of the exhaust fans. A monitoring system would consist of probe assemblies,
vacuum pumps a stack flow sensor, temperature sensor, and radiation sensors. A temperature
transmitter is also provided in the discharge header downstream of the exhaust fans for

continuous momtonng of exhaust air temperature.

C1 Ventilation System {C1V)
C1 areas will typically consist of offices, workshops, control rooms, and equipment rooms. They

will be slightly pressurized if they are adjacent to areas with higher contamination potem:lal— to
eliminate backflow from those areas.

C2 Ventllatlon System (C2V)
C2 areas will typlcally consist of operating arcas, eqmpment rooms, stores, access corridors, and
plant rooms adjacent to areas with higher contamination potential. The C2V is served by

dedicated exhaust fans. Air supplied to the C2 areas whiek-that is not cascaded to the C3 or C5 |

areas is discharged to the atmosphere by the exhaust fans. Both exhaust fans are provided with
variable frequency drives. A manual isolation damper is provided upstream of each exhanst fan,
and a pneumatically actuated isolation damper is provided downstream. Each damper is
provided with local/remote position monitoring.

C3 Ventilation System (C3V) :

C3 areas are normally unoccupied, but allow operator access, for instance during maintenance.
C3 areas will typically consist of filter plant rooms, workshops, maintenance areas, and
monitoring areas. Air will generally be drawn from C2 areas and, wherever possible, cascaded
through the C3 areas into C3 areas, or alternatively exhausted from the C3 areas by the C3
exhaust system. In general air cascaded into the C3 areas will be from adjacent C2/C3
subchange rooms. When sufficient air cannot be cascaded info C3 areas, a dedicated C2 supply
equipped with appropriate backflow preveniion will be used.
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' CS Ventﬂanon SVstem { CSV)

ﬁom the C-3to C 5 svstem fan cascade tm) 1nterlocks_m'otect the systemn from backﬁow

The C5 areas in the HLW Vlmﬁcatwn plant will be comprised-composed of the following: [

o Pour caves

e Transfer tunnel

» Buffer storage area

LC34C5 drpin tank yoom

s Process cells

Air will be cascaded into the €35 areas and exhausted by the C5 exhaust system. Engineered duct

entries {air in-bleeds) through the C5 confinement boundary will be protected by backflow
HEPAAfilter isolation dampers, with penetrations through the boundary sealed. _ N

4.-1,5 Analytical Léboratory

to ensure efficient WTP operations and meet all-permiiting, process control, authorization basis,
and waste form qualification requirgments. The desion will be vahidated with information frem

tank utilization modeling of the process tankage: and operational research modeling of the
treatment process, as appropriate. Figures 4A-107 in DWP Atiachment 51 provides a general
layout of the first floor of the WTP analvtical laboratory where analytical. maintenance,
administrative, and waste management activities take place. The followmg atiributes are
outlined in the facﬂltv desvzn figures described above:

*  Workstations have bee;z defined as required by the sampling and analysis plan for WIP
process control and waste form qualification '

. Capabﬂlty to pr0V1de t_he—hrmted process technolo gy }s— will be prov1ded m—beﬂa—%he«het—eeﬂ
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. "Contammatlon controls haves been mcorporated for reliability of Iaboratory service to the
"WTP processes

e ReceiptandprocessingManagement of DST system samples afe—xﬁ}l—be—&eeemmeé%eé—}ﬁ
both-capability-and-eapacityfor recemt and analvsis by an outsource laboratory

Figures 4A 108 through 4A-1 17 found in DWP Attachment 51 provide additional detall for the
analviical 1ab0rat0rv

General arrangement figures showing locations of anélvt—ical laboratory activities
Process flow figures for process information
~_Typical system figures depicting the analytical laboratory tank systems
Figures depicting the ventilation svstem

The WTP analytical laboratory will contain high—activity and low--activity laboratories. High—
activity samples will be managed in the analvtical hotcell laboratory equipment systern (AHL)
systern. Low—activity samples will be managed and analyzed in the analvtical radiological
laboratorv equipment frad-labs)-system (ARL) also known as the rad labs. The ARL system also
includes a sample management area desipned to manage the inflow of manually transported
samples. Most samples sent to offsite laboratories will be low-activity and environmental
samples. Analvtical methods and equipment selected to support laboratory analyses will be in
accordance with applicable requirements.

The second ﬂoor of the analytical laboratory will be dedicated to the mechanical room, which

contams the C1 and CZ air hand]ms;r units, The hRLD system vesselse%eell—dfam—eellee&eﬁ

. &H&Lthe—ﬂeer—éfam—eeﬂeeaea—vessel—é%DALSL—{}Q{-é%{wm be located at B.DDI'OXIIIlatGIV 19 fee—t
below grade.

The facility will also be designed 1o coordinate the management of samples that will be
outsourced and analvzed at offsite Taboratories. Outsource laboratories will be used to analvze

the majoritv of very low-activity samples such as water quality and air emission samples.
Quisource lIaboratories may also beused to analvze DST system untit characterization samples.

Samples will be transported to the analytical laboratory in two ways. The majority of samnles
will be collected and transported from the processing facilities via an-autemated-systern called
the antosampling svstem (ASX). Samples will be collected in a sample bottle or vial and
transferred into a sample carrier. High-activity samples from the pretreatment and HLW
vitrification plants will be pneumatically fransferred to the hotcell sample receipt area through a
dedicated transfer svstem for high-activity samples. Low-activity samples from the LAW
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" radiosetivemixed waste samples. The rad labs also support the analyses of high-activity
sadioactvemixed waste plant samnles collected. diluted, and processed in the hotcell facility,

' The rad labs include the facilities and equipment required to support activities such as:

‘e Sample receipt and (manual) transport

- X.ray fluorescence spectrometry and X-ray. diffraction analysis

o " General physical properties analysis
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vitrification plant and non-radioactive samples from the balance of facilities will be fransferred
directly to the rad-lab-sample receipt laboratory area throush a dedicated low—activity transfer
system. A small percentage of samples will be transported to the laboratory manually in
amnropnatelv shielded frans _Qortatzon casks or containers.

4.1.5.1 _ Analvtical Radiolomal Laboratory Eguipment Svstem (Rad Labs) -

The rad Iabs are being designed to support the préparation and analysis of low—to-—moderately

Samples will be manually transferred from the hotcell facility to the rad labs. The rad Iabs will
be capable of receiving low-to-moderate activity samples transferred from the process facilities
via the ASX system as well as manually transported low—to-moderate actmg[ samples ahiquots
from the process fac1htles and other DOE facilities.

e Dissolution/dilution -
e - Distillation/titration
e Standard/reagent preparation

Fourier transformation infrared spectrometry (FT-IR)
.. ; { . . - ~ ’

e Total efgaﬁi&aﬂd—inorganic analvsess

o Ouautitation of metals and anjons

. Ultraviolet and visible spectroscopy

e Preparation of glass samples for elemental analysis

¢ Radionuclide separation and counting

. Managgment of outsourced samples

4.1.5.2 Analvtical Hotcell Laboratory Eqguipment System (AHL)

The analvtical hotcell laboratory equipment system will be desiened to provide sample |
preparation and analysis of high-activity samples collected at the WTP and other DOE facilities.
The hot cells will be capable of accepting samples wmﬂn gach of the

production facilities fusing pneumatic transport) an

that-areor transported manually., SemeoftheseThe samgles will be transgorted to the hot cells or
to the rad labs either directly, after dilution. or after stripping off the radioactive content.

51-4-134



S0 o0 ~1- 3 th B L b

' actwmes such as:

WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immeobilization Plant
- 102/26032004 [

The analvucal hoteell Iaboratories will include facilities and equmment necessarv to perform

e Sammple receipt and transport to other_ hoi cells and the rad labs

General physical properties analvsis -

s  Waste management actmﬂes

_ 4153 Auto_Samplin-g System (ASX)

4154 Radicactive-SelidSolid Waste Management

. placed in waste drums. Waste from the individual hot cells will be transferred to a waste
-management cell where waste management. consolidation, and packaging activities are

‘areas will be accumulated in the individual iabs and shops until thev are transferred to the

. management area.

site or low level radioactive waste faczhtv Lab nack drums or waste drming containing lHauid

¢ Dilution, fusmrL and a01d digestion reqmred to prepare samples for subsequent analvs1s '

Samples will be collected and-fransferred-inio a sample bottle or vial and then transferred info a
sample carrier. Sample carriers are then pneumatically transferred fo either the laboratory hot
cell or radiological laboratory depénding on where the sample was collected. The ASX system
consists of high-activity and low-activity sampling systems. The high-activity sampling svstem
collects and pneumatically transfers samples from the PT and HL W vitrification plants to the

receipt cell within the hot cell laboratory. Low-activity samples collected from low-activity
waste streams are pneumnatically transferred directly to the radiological laboratory.

Solid mSeHdixed and dangeroﬁs waste will be accumulated in the hot cells and periodically

conducted. The waste cell contains tools and eguipment to complete size reduction. These solid
mixed and dangerous wastes as well as organic lab pack wastes will be transferred into waste
drums prior to being transferred to the laboratory waste drum management area. Ventilation
flow from the hot cell area. including the waste cell, will be routed to the C5 HEPA filtration
system. '

Solid mixed and dangerous waste and organic lab pack wastes from the rad labs and maintenance

laboratory waste management area for waste consolidation and volume reduction. Waste
consolidation will be completed in the volume reduction and lab pack rooms in the waste drum

Waste drums Wlﬂ be manae

o-fransferred to a permitted TSD

mixed or dangerous wastes will be managed on spill pallets. The management area will be
coated with a special protective coating and the area will be ventilated to the C2 ventilation

system. Floor drains from the waste management area will ﬂow into the ILaborato;y fFloor
dDrains eCollection ¥Vessel (RID-VST -00163).
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- o -—andfhe gAssociated ancifla

“The £Floor dDrain eCollection ¥Vessel {RID-VSL-00163) coﬂecfs, containg, and fransfers

_wastes. If a spill or release were to occur that contaminated this teslevessel, the temlevessel would

" The analvtical laboratory mainfenance shop provides space for performing preventive and
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4.1.5.5 Radioactive Dangerous Liquid Waste' Disposal System (RLD)

The analvtical laboratory RLD system is primarily comprisedcomposed of the following:

___—theTlaboratorv gArea sSink eCollection ¥Vessel (RLD-VSL;‘00164)
o —thehHoteell dDram eCollection vVessei (RLD-VSL—OOIﬁS)

non-contaminated liquid effluent. Although the floor drain collection vessel is identified as part
of the RLD system. it is not designed or permitted to manage radielesiealmixed or dangerous

be discharged to the HLaboratory aArea sSink eCollection ¥Vessel (RLD-VSL-00164) or the
kHotcell dDrain eCollection ¥Vessel (RLD-VSL-00165) and berinsed with waster prior to bein
returned to service. This vessel collects effluent from radiological laboratory floor drains,
evewash. and safety shower equipment. The vessel also collects effluent from the C2 area floor
drans Iocated in areas such as the laboratory area corridors, hot-cell bay area, and the filter room.

Resulated analvtical Iaboratorv tank system process and leak detection system instruments and
parameters will be provided in DWP Table TH.10.E.H.

4.1.5.6 _ Laboratory Maintenance

cotrective maintenance on laboratory equipment. There will be two shops, located in different

potential radieastive-contamination areas, The C3 shop allows decontamination, maintenance.
and storage of contaminated equipment such as hotcell manipulators. The C3 maintenance shop
will be ventilated to the C3 ventilation system, and effluent from the C3 maintenance shop
discharges to the L aboratory aArea sSink eCollection ¥Vessel (RI.D-VSL-00164). The C2 shop
will provide space for the maintenance of equipment that is not expected to be radioactively

contaminated such as electrical components, utilities systems components, and instruments, and
will be ventilated to the C2 ventilation system. A list of proposed maintenance activities that

will be performed in the analvtical laboratorv maintenance shops is prowded below.
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Analvtical Laboratory Maintenance and Waste Management Activity Summary

_ IN-SITUIn Situ
Task Description Lab C3 Shop _ Activities
Filter cChange -out * X
Manipulator rRepair 2 | X X
Valve Mmaintenance X X
Pump Mmaintenance VK | X
Exhaust fBan Mmainteriance X B X
Remif and fEabricated eEquipment X | X
Instrument cGalibration X X

a __ Spent filters will be disposed of follomncr filter change -out using approved maigtenance, waste manaoement. apd
radiological procedures.
b__ Manipulators reguinng extensive reg‘ airs will be pulled and tramsferred to the C3 workshop for decontamination. Once the

contarnination levels are reduced to within acceptable limits for hands-on mainiepance, the manipulator will be repaired
using approved maintenance and radmlog}cal procedures,

4157 Laborator# Ventilation Systems

The analvtical 1aboratory ventilation systems include C1V. C2V, C3V, and C5V svstems that aid-
in the containment and confinement of sadielosiealmixed and dangerous constituent hazards. -

Clean occupied areas without contamination potential are classified as C1 and will be 1solated

from normally clean occupied areas with fhe potential for contamination (C2) and from areas
with restricted occupancy, normal radiological hazards and hisher contamination potential (C3

and C5).

required for scheduled maintenance and operations. C3 areas have the highest contamination
potential and will ndrmaﬂy be unoccupied. These areas have, by virtue of their location and the
activities performed within them, an increased potential for the release of contamination. The
analytical laboratory C5 ventilation system will be an integral part of the complete analytical
laboratory HVAC system. The design objectives of the analvtical laboratory HVAC svstem, and
therefore the C5 area ventilation system, will be as follows: '

e Aid inthe confinement and containment of &
contamination sources

'-'xed and dangerous co;istituent :

s _Remove airborne particulates from the discharge air to ensure that emissions are within
prescribed limits

Maintain space temperatures within the mdoor des1gg condmons

Satisfy Safety rRequirements and cGodes and s&tandards that are a part of the Safety
Requirements Document
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- The C5 area ventilation system is being designed to maintain & negative preséure in the C5 areas -

- with respect to the surrounding areas. Hotcell ventilation, the hHotcell dDrain eCollection
¥Vessel (RI.D-VSL-00165), and the C3 maintenance shop glovebox will be exhausted to the C5

ventilation system. Fume hoods within the rad labs, the waste reduction and lab pack room, and
the C3 maintenance shop will be exhausted to the C3 ventilation system. The ventilation from

E1:-C2, and C3 arcas will be filtered through a single stage of HEPA filters and exhausted

. through the analytical laboratory stacks. Air cascading into the C5 areas from the adjacent C2

and/or C3 areas; will be exhausted through the analvtical laboratory building stack by the C5

 gxhaust fans after passing through two stages of HEPA, fFilter banks.
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41.6 Balance of Facilities _
The BOE-balance of facilities will éﬂ&l&ée—b?éeﬁﬂ%ée&provi de support systems and utilities

required for the waste treatment processes within the pretreatment plant, LAW vitrification_plant,

- HLW Vltnﬁca‘ﬂon plant, and analvtical laboratory—Speeific-operational-faeilities-will be
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: St and-uh . These will include, but will not be
hm1ted to, heatmg and coolmg, process steam, process Vcntllatlon chilled water, primary and

secondary power supphes and compressed alr—I:eeai—eeﬂ‘erel—paﬂels—%ﬁl-be—pfeﬁéeé—me&eh

4.1.6.1 IsstramentServiece-Adr-{ISA)and Plant Sexrvice Air Systems (PSA)Systems

The proeess-plant service air system will pfovide a continuous supply of compressed air for the
process tanks and vessels in the pretreatment plant, analvtical laboratory, LAW vitrification
plant, a—;&é—HLW wtnﬁcauon plants and other nuscellaneous uses—illhemssfuﬁent—aﬁsys%em

Critical users (those who would be compromised or damaged by loss of process air) will include

the following systems, components or conirols:

¢ Instrument air system
o The ultrafiltration system
e Melter support systems

The compressors will be located in the chiller/ compressor building.

 41.62 Plant Cooling Water System (PCW)-System

The cooling water system will supply cool water to heat exchangers supporting process
equipment coolers. Cooling water will remove heat from plant equipment coolers in the process
buildings and return the heated water to a multi-cell mechanical drafi-cooling tower where the
heat will be released. The cooling water system is designed to remain uncontaminated by
chemieal-and-radiologicalmixed waste constituents. The cooling water will be chemically
treated and-filtered-to promote system operability and extend service life to 40 years.

4.1.6.3 Low-Pressure Steam System (IJPS}Systesa

Jow 2 : —This system will
prowde a conﬁuuous supply of Iow--pressu: e steam for various. users in the pretreatment.plant,

- LAW vitrification plant, and HLW vitrification plants. The process plants’ main use of steam
“will be for tank he-a’c;ogl and-for the evaporation process, and for HVAC heating coils.

The low-pressure steam system will be supplied from the high-pressure steam system through
pressure-reducing stations. The steam condensate and feed system will collect condensate from
the low-pressure steam users, monitor for radieastivitymixed waste contamination, and return it
to the steam plant for re-use..
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41.64 High_-Pressure Steam System (HPS)-Sﬁ%em

The system will provide a continuous supply of high-pressure-{fapproximately-135-psig at 360
S steam for the gjectors in the pretreatment plant, LAW Vlmﬂcatlon pla.n t, and HLW

The steam plant will house the boilers that produce the steam.

4.1.6.5 Demineralized Water System (DIW)-Systeimn | | l
This system will distribute demineralized water to various plant locations, after drawmg it off the

process water system (described below)——@aee—ﬂ&e—deﬁqmefahﬁeédﬂia%ef—eﬁ%efs—the—p%

The system can deliver demineralized water for the foHow;ing processes:

» Fresh ion exchange resin addition
» Washrings .

¢ Decontamination

. Melters

e Analvtical laboratory

4.1.6.6 Process Service Water System (PSW)-System

This system will supply zawfiltered water to end users. This water will serve processes such as
offgas treannentLplant Wash svstems and make-un to cIulled water svstems—aﬂel—pfeeess—fe&geﬂt

4.1.6.7 Chilled Water System (CWS)-System

This_closed—loop system will supply chﬂled water to various I—IVAC unit coolmg coﬂs and pla.nt
eqmpment coolers for the WTP—Fhe i 2

Chllled water will be uscd in various systems
throughout the WTP. The chilled water system is designed to remain uncontaminated by
chemical-and-radiologieatmixed waste constituents. The chilled water will be chemically treated
to promote system operability and extend the service life to 40 years.

4.1.6.8 Glass Former Reasent System (GFR)

The glass former reagent svstem (the GFR system does not manage dangerous waste and is

provided for information onlv) provides glass former reagents and sucrose to the TAW and
HLW vitrification facilities.

4.2 WASTE MANAGEMENT UNITS

The following sections provide information on the waste management units at the WTP:
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- o~ Containers, imncluding management and storage areas - sSection 4.2.1

e Tanks systems for storage and freatment - Sgection 4.2.2
e Miscellancous units - Sgection 4.2.3
o Containment buildings - Ssection 4.2.4

4.2.1 . Containers [D-1}

This section of the applieatien-permit identifies the containers and container management
practices that will be followed at the WTP. The term “container” is used as defined in
Washington Administrative Code (WAC) 173-303-040. Note that in the BWPApermit, terms
other than containers may be used, such as canisters, boxes, bins, fiasks, casks, and overpacks.

The container storage areas located in fhe HLW vitrification plant are:

» THLW eentaiper-canisier storage area-cave (immobilized glass) (H-0132)
« HLW eeﬁ%&haeﬁste;&ge—afea—l—Eeast corridor EL 0 ft* (secondary waste) (HC-0108/09/10)

-« HLW container storageloading area 2-(secondary waste) (H-0130)

BHEW-containerstotagearea3-{secondary-waste)

The container storage area (secondary waste) located within the analvtical laboratory is:

e Iaboratory waste manag,endent area (A-0139 and A-0139A)

The container storage areas (secondary waste) located within the BOE-balance of facilities are:

s Non-radioactive dangerous waste storage area
LA%LeH{—eil%ewaeeF ailed melter storage facility

Container storage area dimensions at the WTP are summarized in Table 4-2.

The following sections address waste management containers:
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s Description of Containers - Ssection 4.2.,1.1

» Container Management Practices - Ssection 4.2.1.2

o Container Labeling - Ssection 4.2.1.3

» Containment Requirements for Storing Waste - Ssection 4.2.1.4

e Prevention of Ignitable, Reactlve and Incompatible Wastes in Containers - Ssection 4.2.1.5

4.2.1.1 Description of Containers [D-1a}

Four types of waste will be managed in containers:

o THLW (immobilized glass)

e ILAW (immobilized glass)

e Miscellaneous mixed waste (secondary waste) _
e Miscellaneous non-radioactive dangerous waste (secondary Waste) . - ‘

The waste form dictates the type of containers used for waste management. The following
paragraphs describe these four types of eeﬁtaeﬁefs—contamenzed waste whieh-that are managed |
by the WTP. i

Immobilized Glass Waste :
The immobilized glass waste is a mixed waste that will be managed in ILAW containers and
IHT W canigters specially des1gned to remam stable durmg recelpt of glass Wa.ste, and Whlch are

H—ILW is belng developed and 1s planned to be sublmtted to the regulatory agenmes for their
approval.

The ILAW immeb%ﬁﬁeé—g}&ss—%sfée«containers will be approximately 90 inches-in, high and 48
neches-in. in diameter, with a wall thickness of approximately 0.187 inches-in. and a nominal
capacity of 90 e&b&&fee‘éﬂj ]LAW contamers will be constructed of austenitic (304) statnless
steel.

The THLW canisters will be approximately 177 inches-in. high and 24 in.ehes in diameter, with a
wall thickness of approximately 0.1345 inches-in. and a nominal capacity of 43 fta'eulaie-feet
The THLW canisters will be constructed of austenitic (304L) stainless sieel.

Based on results from the pr‘o'gramb at the Oak Ridge National Laboratory and Savanuah River
Technology Center, the, 304L stainless steel 1s physmally and chen:ucally compatlble with the
IHLW glass waste.

Miscellaneous Mixed Waste

Generally, miscellaneous mixed wastes are secondaxy wastes that may include, but are not
Iimited to, the following items:
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. Spent or failed equipment

+ Spent, dewatered ion exchange resins_in the pretreatment plant
e Offgas HEPA filters |

o Melter consumables

e Analvtical laboratory waste

e OutofserviceSpent melters

Spent equipment and offgas filters will typically be managed in commercially-available
containers such as steel drums or steel boxes, of varying size. The containers for miscellaneous
mixed waste will comply transportation requirements, with receiving TSD waste acceptance
criteria, and will be compatible with the miscellaneous mixed waste. These containers may or

- may not include a liner. Final container selection, container and waste compatibility, and the
- need for liners, will be based on the physical, chemical, and radiological properties of the waste

being managed.,

Spent; dewatered-ion exchange resins will be dewatered and managed in containers-that-willbe

ap@feﬂma%elﬁh}%&n—high—b%ﬁ—eﬁ—a—saée This waste w111 be generated and managed in the
pretreatment plant until 1t 1$ ' e Crts S re-ares hipy a-Han

Melter consumables are routinely generated wastes and include spent feed tubes, pressure -
transducers, bubblers, and discharge risers. LAW melter consumables will be placed into steel
approved disposal containers of varying size. HLW melter consumables will be placed-ints

commereially-available-steel-containersremotel v size reduced and placed into steel baskets with

lids. The baskets will be placed into drums and the drums placed into shlelded casks for ex_}aort
from the facility.

T he LAW leee!:ly—LocalIy sShlelded aa&eltﬂ?Melter (LSM) }S—&:Reﬁﬁmﬂee-éeaﬁew&&en—&né

hazardous debns for land d1sposa1 restncuons purposes.

After a HLW melter Melter is deemed to be waste, it will be removed from service and placed in
a welded carbon steel contamer (oveg__pack )—&pﬁfe*&&&ée}fy%é—l—g—)@}é-—ﬁ—h}gh

_Each miscellaneous mlxed waste container Wﬂl have associated documentatmn that describes the

contents; such as waste type, physical and chemical characterization, and radiological
characterization. This information will be retained within the plant information network.

'51-4-145




ek .
QD00 IOV BN

Pk e et e ek
(e NN TN TY B S L

#;lH?—l
D 0D =]

Do L Lo LD 0J L3 LD Lo L W R A BRI B R R R MO R
Jﬁ&@ﬁ%\omqcs\m.hmwp—aO\oooqoxun-thHo

WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant
102/20032004 |

Most miscellaneous secondary mixed wastes will be spent equipment and consumabtes such as

- pumps, air lances, HEPA filters, etc., and are not expected to contain liquids, If wastes are

generated that contain liquids, these wastes may be treated to remove or absorb Hquids, to
comply with the receiving TSD waste acceptance criteria. In addition-te-selid-wastes, the
analytical laboratory will generate containerized liquid waste (lab_packs).

Miscellaneous Non-Rradioactive Dangerous Waste

Each non-radioactive dangerous waste container will have associated documentation that
describes the contents, such as waste type and physical and chemical characterization. Typ1ca11y,
commercially available containers;such-as-steel drums; will be used. The types of containers
used for packaging non-radioactive dangerous waste will comply with the receiving TSD waste
acceptance criteria and fransportation requirements. However, final container selection, |

~container and waste compatibility, and the need for liners will be based on the physical and

ehermeal properties of the waste being managed.

4.2.1.2 Container Management Practices [D-1b]
The following paragraphs describe how each of the containers used at the WTP are managed.

4.2.1.2.1 Immobilized Glass Waste Contamers
Immobilized glass waste ILAW containers and I'HLW canisters Wlll be moved remotely due to |

the high radiation content of the waste. "A bnef dlscussmn of how the contamers move througn
the WTP 1s presented below he = : : : o8-are

ILAW Containers

An empty container will be transported to a LAW glass pour cave and placed on a tumtable
designed to hold three containers. There are two ILAW pour caves at each melter, each with the
capacity to manage three containers at a time. The container will be sealed to the melter Melter |
discharge with a pour head connection, The glass waste will fill the contamer during the course

of approxunately 45-%9—2910 hours—The REE- W <

The filled ILAW container will be lowered back onto the tumtable. Once the container has

- cooled, it will be rotated to the impertlexporitransfer position. The container will thenbe lifted |
by a remotely operated crane onto a bogie and transported to the finishing line. In the event the
finishing line becomes backed up, the container may be transported to the TLAW buffer
container buffer storage areacontainment building. The containers will not be stacked. Storage

area dimensions &&d—masﬁmum—w&sée—s%emge—axe}uﬂes—&fe—summanzed 1n Table 4-12.
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The container will be transported to the ILAW container finishing ee&taﬂﬂment—buﬂdmg—uﬂrﬂme '
(see sSection 4.2.4), where the level of waste glass will be measured and additional inert filler
will be added, if needed;-to-fll-the-container. A sample of the glass may also be collected in this
location prior to inert filling. Glass within the neck of the container will be removed by abrasion
and the lid will be attached to the container. The debris generated from residual glass removal
will be collected w1th a vacuum system and disposed of as a secondary waste.

After the 1id weldingsis eemp}etemechamcaﬂv seajed, the oontamer will be moved to erne-ofthe
oA W-decontamimation cells #-h it_where contamination will be

removed. Using a turntable, the container Wlll revolve w.’mle a power manipulator tracks the
entire surface with decontamination equipment, The dry decontamination process will use
carbon dioxide pellets. The container will then be transported to ene-ef-the twedl-AW-swabbing
cells, where its surface will be swabbed-withasoftabserbent material. The radiation levels of
the swab will be remotely monitored, and the resulis will determine whether the ILAW container

- will ﬂe—to%he—wleo&tmﬂeﬁsmge-aﬁabe ready for transportation _to the disposal site, or go I
through decontamination again.

HLW Camsters
The empty canister will be remotely tran3ported to ene-oLthe twe THLW pour stations. The

we-days. After filling, a-temporary-hid-will be
plaeed—oﬁ—tho camstera—w]a}eh WIH be aliowed to cool to glass transition temperature

{approximately 400 °C to 500 °C), which characterizes the transformation from an equilibrated

melt to a “frozen” glass structure, prior to fransportation to the IHLW canister weld containment
building unit (see sSection 4.2.4). _ _ [

The IHLW canister will be transferred to the IHLW canister weld-handling cave containment ‘
building unit by means of an-overhead-eranea bogie. Here it will be stored on an open rack for

up to three days, until it cools to hormal operating temperature. Normal operating temperature is
the temperature at which the canister can be lidded. This tempetature range is 70 °F to 350 °F. . ‘
In addition to providing a cooling area, the IHL'W. sweldcanister handling cave containment
building unit can be used as a buffer to hold canisters awaiting lid welding or decontamination.
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~ Afterit has cooled, the volume of glass in the canister will be determined. The canister will then

be inspected for glass spatter on its exterior. If glass is found; it will be removed using a needle

gun, and the debris generated W111 be collected with a vacuum sysfem and dxsposed ofasa
-secondary waste~—The o ‘

ﬂ%&e&mster—mﬂ—be—feme%d—byabmen The hd W111 be attached by weldmg, to seal the

canister completely and permanently.

The sealed canister wifl be transported to the mcmster decentamination eontainment
butldmewaitdecon cave (HBO35). The canisters are first rinsed with de-ionized water and then

decontaminated using a cerium nitrate and nitric acid bath. It will then be rinsed with nitric acid,

followed by a de-ionized water rinse, and then wiped or swabbed with a soft absorbent material
et the canister swabbing and monitoring eavearea near the canister decontaxmnatlon vessels.

The radiation levels of the swab wﬂl be monitored.

The canister Wﬂl then be moved to the THLW canister sterageexpertistorage area-cave (H-0132) |

where it will be stored until transporied off-site inside a shielded shipping cask. The canisters
will not be stacked. Storage area dimensions and maximum waste storage volurnes are

Other IHL W and HEAMW Container-Canister Storage R,egmrement
As stated uaderin WAC 173-303-630(5)(c), a 30- in.ch- separation is required between aisles of
containers holding dangerous waste. In addition, WAC 173-303-340(3) requires a 30 in.ch-

_ summarized in Table 4-2.

separation to allow unobstructed movement of personnel, fire protection equipment, spill control

equipment, and decontamination equipment in an emergency.

Evaluation of the 30-in.ek aisle spacing requirement by the DOE, WTP, the EPA, and Ecology
for AW-and THI. W eceontainers-canisters concluded that aisle spacing in the ra.nge ofdto 16
inehes-in. was adequate based on the following factors:

Personnel access into the immobilized glass container storage areas will be restricted. High
radiation dose rates from immobilized glass waste containers will preclude personnel entry
into the process and storage areas, and inspection of the ILAW and IHL'W containers will be
performed remotely. (See Chapter 6 for the inspection approach.)-

Water-based fire suppression systems will not be used in the container storage areas.
Because of its mext nature, the glass waste will present a low fire hazard, and a minimal
amount of combustible material will be present. The only potentially combustible material
that may be present in the immobilized glass waste container storage areas is insulation on.
crane motors and associated cables. To ensure no water is introduced into the contamer
storage areas, a dry chemical fire suppressant system may be installed.

Spill control equipment will not be necessary within the esntainer IHLW canister storage
areas. Spills or Isaks from the stored containers will not occur because the glass waste will
be in a solid form and will not contain free liguid. The glass fransition temperature

-charactenzes the transformation from an ethbrated melt to a “frozen” glass structure:
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canisters will be stored in a storage Tack to allow auﬂow No staclcmg of the containers wili
occur in the ILAW or the IHLW container storage areas. Closed circuit ‘tele‘nsmn cameras will
enable general viewing of both areas.

 Miscellaneous Mixed Waste Containers

Miscellaneous mixed waste (secondary waste) will be managed in:

» HLW coniainer-storage-area-teBast corridor (HC-0108/09/ 10)
o  HLW centainer storageloading area 2(H-0130)
¢ Failed melter storage facility {(balance of facilities)

s - T.aboratory waste management area (A-0139)

: aste ilie

Containers will be kept closed when managed in the container storage areas. Containers stored
in these areas will be placed on pallets, or otherwise elevated to prevent contact with liquid, if
present. Table 4-2 summarizes the dimensions and maximum capacity of miscellaneous mixed
waste storage areas. Containers will be managed in the HEW writrificationand - LAW
vitrification-plantsdesignated areas throughout the WTP and then transferred to the-central-wraste

sterage-a suitable TSD facility.

- The HLW econtainerstorage-area—1East corridor (HC-0108/09/10) will be located in the eastern |

portion of the main floor (0 feetfi elevation) of the HLW vitrification plant. This unit will be
used as a storage location prior to export of secondary waste containers out of the plant. Aisle
space will be 30 inekes., and waste containers may or may not be stacked. ThlS units’ storage
capacity is listed in Table 4-2.

The HLW eontainerstorageloading area 2(H-0130) will be located-in the eastern portion on the
3H-0 footfi elevation of the HLW vitrification plant. The unit will be used for storage of the

‘miscellaneous waste containers prior to sterage-in-thecentral waste-storageshipment {0 a suitable

TISD facility. The aisle space will be 30 jnches-in. and waste containers may or may not be

stacked This umts’ storage capamty is listed in Table 4-2.
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d-alone building. It will be used primarily to
manage HL W melters that have completed their useful service life. The failed melters storase
facility mav also receive containerized miscellaneous mixed waste, if needed.

The laboratory wasie management area (A-0139) will be located in the southern portion on the

0 footit clevation of the analytical laboratory. The unit will be used for storage of miscellaneous
waste containers prior to disposition to a receiving TSD facility. The aisle space will he

30 inehesin, and waste containers mav or may not be stacked. This unit’s storage capacity is
listed in Table 4-2,
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Miscellaneous Non-Rradioactive Dangerous Waste Containers

Miscellaneous dangerous waste containers will typically be managed in the non-radioactive

dangerous waste container storage area, or in non—permitted waste management units:(satellite
accumulation areas and less—than--90--day storage areas) iocated throughout the WTP. The
non-radioactive dangerous waste container storage area will consist of a concrete pad -
approximately 25 feetft by 30 feetft. The area may include a metal roof or portable storage

- buildings such as cargo containers or storage lockers. Contamers will be kept closed unless

waste is being added, removed, or sampled. They will routinely be moved by forklift or drum

cart. and will be managed in a manner that prevents ruptures and leaks. The storage capacity for
the non-radioactive dangerous waste container storage area is listed in Table 4-2. The containers

in that area mav be stacked two hieh and aisle spacing will be at Ieast 30 inchesin. between rows

-of containers. Containers stored in this area will be placed on pallets, or otherwise eleVated to

prevpnt contact with hqmd if present.

- 4.2.1.2.2 Waste Tracking

TﬁTT‘_DﬂtnT"\’J_QﬂA BPaterh Trnalera
I v CLITO: ABG-EHatcH—+FaCKne
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- historian to provide reporting information such as tank volumes, waste characteristics, and

of regulatory and processing samples. The chosen LIMS systera-will be a commercial

Svstems (LIMS).
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The plant mformatmn network interfaces with the mtegrated control network and is designed o

collect and maintain plant information. The plant information network is currenﬂl planned to
the foIIovm;g systems:

. Plant data warehouse and reporting system

s Laboratory information management svstem

» Waste tracking and inventory system

Inventory and Batch Track}ng
The waste tracking and inventory svsterm will mterface with the mformatlon system data

facility inventories of process waste. The waste tracking system will also be used to query
operations parameters at any time information is needed, as specified by operations. to manage
the process system. THL W canisters and ILAW containers will be tracked within the facility
using an operations developed system: for example, manually fecording on a board, rpanually

inputting into the mformation network, or if available automated through the integrated control
network

Secondary Waste Stream Tracking

Contaiperized secondary waste streams and equipment will be tracked a.nd managed through
commercially available database management software. Containers will be mapped in each
facilityplant and updated during the msnectmn process using a commercially available drawing
software application.

Laboratory Information Management System
The lsboratory information management system (LIMS) will be an integral feature of the nlant
information network. The LIMS will serve as an essential tool for providing data manasement

-off-the-shelf software package designed for performing laboratory information management
tasks as described in ASTM E1578-93, Standard (Guide for Laboratory Informarzon Management

The LIMS will track the flow of samples through the laboratory. Samples received in the
laboratory will be identified with a unique identification label. The identification label provides
details of the sample process stream. Baseline analyses are defined by the reguesting
factlityplant, Additional analyses, as required. will be input into LIMS by laboratory analysts.
Data will be input into LIMS manuallv or by data transfer using LIMS/instrument interface.
Analyses will be performed using approved and validated analytical procedures.

Analﬁical results will be compiled by the LIMS and held pending checking and approval by
aﬁ-‘propriate staff. Approved results will be reported to the requesting facilityplant.
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4.2 1.3 Container Labeling [D-1c]

Immoblhzed Waste Glass Contaimers

Due to the radioactivity and remete-handling requirements of the umnoblhzcd waste containers,
conventional labeling of the immobilized waste containers will not be feasible and an alternative
to the standard labeling requirements will be used. This alternative labeling approach will use a
unique alphanumeric identifier that will be welded onto each immobilized glass waste container.
The welded “identifier” will ensure that the number is always legible, will not be removed or
damaged during container decontaminationbandling, will not be damaged by heat or radiation,
emits no gas upon heating when waste glass enters the container, and will not degrade over time.

The identifier will be welded onto the shoulder and side wall of each immobilized glass
container at two Iocauons 180 degrees apart Characters will be apprommately 21in. hI gh by

-~ ‘The identifier W111 be formed by Weldmg on. stamless steel filler matenal at the tzme of contzuner

consiructionfabrication. This identifier will be used to track the container from receipt at the
WTIP, throughout its subsequent path at the WTP, until it leaves the plant to be dlsposed or
stored. : .

Each identifier will be composed of eight coded alphanumeric characters. For example,
HL123456 would be an immobilized waste glass container storing Hanford- L AW with the
unique number 123456, and HH123456 would denote an THL'W centainercanister. This unique
number will be maintained within the plant information network; and will list data pertaining to
the waste container including waste numbers; and the major risk(s) associated with the waste.

-Personnel access into the immobilized glass waste container storage areas will be limited and

controlied adminisiratively. Signs designating the hazards associated with the immobilized
waste glass will be posted at appropriate locations outside the container storage areas.

Miscellaneons Mixed Waste Containers

The miscellaneous mixed waste containers will be labeled with the accumulation or generation
start date, as appropriate, the major risk(s) associated with the waste, and the words “hazardous
waste” or “dangerous waste”. A waste fracking and inventory system will be implemented.
Labels and markings will be positioned so that required information is visible. The label will
meet the WAC 173-303-630(3) reqmrements and the dangerous waste number will be clearly
identified.

The labels on the overpack for the spent erfatted-melters will carry the accumulation or o
generation start date, the major risk(s) associated with the waste, and the words “hazardous

waste” or “dangerous waste”. A waste fracking and inventory system will be implemented.

Labels and markings will be positioned so that required information is visible, and the dangerous
Waste number will be clearly identified. :
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Miscellaneous Dangerous Waste Containers

The miscellansous dangerous waste drums will be labeled with the accumulation or generation
start date, as appropriate, the major risk(s) associated with the waste, and the words “hazardous
waste” or “dangerous waste”. A waste tracking and inventory system will be implemented.
Labels and markings will be positioned so that required information is visible: The label will
meet the WAC 173 303 »630(3) requirements, and the dangerous Waste number will be clearly
1denuﬁed .

4214 Containmelit Requi_remehts for Storing Waste [D-1d}

o RO

eeﬂ%ai—nmen%—as-é&seusseé«%e}ewSecondarv contamment rea_uuements for the Waste managed in

the imumobilized waste container storage areas and the limited amount of other materials present
are dlscussed below.

4.2.1.4.1 Secondary Containment System Desiga [D-1d(1)]

Secondary containment is required for areas in which containers hold free 1ig_uidé. It ig also

defined in WAC 173-303-090( 5) and (7).

éeﬁa&ed—m%&@l—%—%@%—@@(é}—a&é—(#}—’j;hese-s econda:rv contamment requlrements do not
pertain to the HAW-and THL W (canister) container storage areas, as these eontainers-canisters
will not contain free liquids or wastes that are designated ignitable or reactive.

‘ Mlsceilaneous szed Waste

: pfewéeéMlsceHaneous Imxed waste storage areas may contain waste requiring secondarv

containment. If wastes containing liquids or wastes exhibiting the characten_stlcs of ignitability
or reactivity are generated, portable secondary containment that meets the requirements of
WAC 173-303-630(7) will be provided.
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nonwradloactlve dangerous waste storage area may contain Waste requiring secondarv
containment. If wastes containing Hguids or wastes exhibiting the characteristics of ignitability

or reactivity are generated, portable secondary containment that meets the requirements of WAC
173-303-630(7) will be provided.

4.2.1.4.2 System Design [D-1d(1)(a)]
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HLW

There will be one container storage area for the THLW ecentainers-canisters in the HLW N |
vitrification plant, as follows:

The THLW containercanister storage areacave will be located in the HLW vitrification plant,
which is-designed to be seismically qualified, as outlined in SupplementtDWP Attachment 51,
Supplement 1. A secondary containment system will not be needed because the immobilized

HHLW eemtainer-canister storage areacave (H-0132)

glass waste will not contaim liquid. In addition, because liquid will not be present in the IFILW
container storage area, the floor will not be sloped and will not contain drains or sumps.

Liquid will not be present within the THLW container storage area for the following reasons:

A-schematic-drawinge depietino-tThe location of the THLW container storage areas are shown on
- general arrangement drawings is-shewa- in DWP zﬂrpiaeﬁéﬁ—%Attachment 51. Appendix 10.4.

_ Administrative controls will ensure that liquid does not enter er-condense-inside filled IHLW

canisterseontainers

The THLW container storage area will be completely enclosed with a metal roof
Penetrations to the storage area will be sealed to prevent water ingress
Rainwater will be directed away using roof drains - -
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Mlsceilanedus Mixed Waste

There will be six-four miscellaneous mixed waste (secondary waste) container storage areas at ]
the WTP, as follows: :

BEAW container storage area
o HILW ceontainerstorage-area—+East corridor El. 0 f* (HC-0108/09/10)
o  HLW containerstorageloading area 2(H-0130)
. : el
o  HEW-eut-eof-servicelailed melter storage facility
LA : cemel il

E L'aboratorv waste management area (A-0139 and A-0139A)

Meen%ame{—stemg&afea,—aﬂd—ﬂhe HLW waste container storage areas will be located
within the LAY e HL'W vitrification plants;respeetively._The laboratory waste management
area will be located within the analvtical laboratory. Therefore, these units will be completely
enclosed within the plants, which will have metal roofing, roof insulation, and a vapor barrier.

- Penetrations to the storage areas will be sealed to prevent water ingress, and rainwater will be

directed away using roof drains.

The HEW-out-of-servacefailed melter storage facility will be used primarily to manage HLW
melters-Melters that have completed their usefusl service life. These units will be received in
carbon steel overpack containers allowing limited hands-on contact. These overpacks will not be
opened while the waste melters are located in this storage facility. The facility is capable of

storing up to three waste melters at any given time. The out-ofservicespent HLW melters
Melters will not be stacked.

The %@&t—e&iﬁe?&eefaﬂed melter storage famhty may also receive contamenzed

-miscellaneous mixed waste-simai

needed. These waste contamers W1H be sealed pnor to transport to the %E:'W—e&t—e{:—se‘f%eefmled
melter storage facility. The containers will not be opened while at this storage facility. The
waste containers will not be stacked more than two containers high. The ELW cut-ofservice

farled melter storage facility will be a stand-alone building located in the southern portion of the
WP,
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Miscellaneous Dangerous Waste ‘ :
Waste containing liquid may be present in the non-radioactive dangerous waste storage area.
Contalners Wlth hqulds W1H ’oe prov1ded Wlth portabl secondary contamment m—ﬂ&e-—fefm—ef

4.2,.1.4.3 Structural Integrity of the Base '[D-ld(l)(b)]

The storage areas will be constructed to support storage and transportation of contamers within
the container storage areas a.nd will be designed with the following:

¢ Containment system cap able of collecting and holding spills and leaks
+ Base will be free of cracks and gaps and sufficiently impervious to contain leaks

-+ Positive dramage control

. Sufﬁczent containment volume

~» Sloped to drain or remove liquid, as necessary

4.2.1.4.4 Contamment System Capacity {D-ld(l)(c)]

LAW-and THLW

Because liquids will not be present in the containment system £er—these-thfee—‘ewe—uﬁﬂﬁﬂ-ILW
storage areas, a containment system capacity demonsiration is not required.

" Miscellaneous Mixed Waste

The Mleeﬂwfemmageafe&aﬁé—ﬂae—lﬂw container storage areas do not require secondary
containment becaunse storage of liquids in these units is not anticipated. If the waste is found to
contain liquid, portable secondary containment will be provided that meets the requirements of -
WAC 173-303-630(7)._The waste container will function as the primary containment while the
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. volume of all contamers within the contamment areg, or the Volumc-: of the largest container,

. area. Each container holding liquid non-radioactive dangerous waste will be placed into portable

- portable sumyp will function as the secondary containment. Each portable secondary containment
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portable containment device will function as the secondarv containment. Each portable
secondary containment will have the capacity fo contain ten-pereent!0 % of the volurne of all

greater.

Liquid waste may be stored in the laboratery and waste management area. Each container
holding fiquid dangerous waste will be placed info portable secondary containment that meets
the requirements of WAC 173-303-630(7). The waste container will function as the primary
containment while the portable containment device will fungtion as the secondary containment.
Each portable secondary containment will have the capacity fo contain ten-pereent10 % of the

whichever is gcreater.

Miscellaneous Dangerous Waste '

Waste containing liquid may be present in the non-radioactive dangerous waste container storage

secondary containment. The waste container will function as the primary containment while the

will have the capacity to contain ten-pereentl 0 % of the volume of all containers within the-
containment area, or the volume of the largest container, whichever is greater. Typically, the
waste containers will be in-steel drums. :

421.4.5 Control of Run-e0n [D-1d(1)(d)]

AW and THLW |

The HAW-and-IHLW container storage areas will be located in the EAW-and-HLW vitrification
plants. The requirements for this section do not apply because the immobilized glass waste

container storage areas are within the vitrification plants and tberefore will not be exposed to |
Tun-on.

| Miscellaneons Mixed Waste

Run-on will net reach the interior of the miscellaneous mixed waste storage areas, because they
will be located within buildings, which will have roof gutters to remove precipitation.

Miscellanéous Da;ngerou's Waste

“Run-on will not reach the interior of the miseeHaneeus-non-radioactive dangerous waste -

container storage area, because it-will be-a-stand-alone-waste will be mana _ged in buildings with
walls and roof-gutters to remove precipitation.
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4.2.1.4.6 Removal of Liguids from Containment System [D-1d(2)]

EAW and-THLW
No liquids will be present in the containment system; therefore, the requirements of this section
do not apply to the immobilized waste glass container storage areas.

Miscellaneous Mixed Waste
Portable secondary containment sumps will be provided fGI' individual containers that contain

liquids. Hand pumps or similar devices will be used to remove lquid released to the portable
secondary contamments

Miscellaneous Dangerous Waste
Portable secondary containment sumps will be provided for mdlwdual contamers that contain

liquids. Hand pumps or similar devices will be used to remove liquid released to the portable
secondary containments.

4.2.1.4.7 Demonstration that Containment is not Required because Containers do not
Contain Free Liquids, Wastes that Exhibit Ignitability or Reactlwty, or Wastes Designated
F020-023, F026 or F027 [D-1e]

AW and THT W _
The EEAW-and-THLW glas eeﬁtaﬂie#camster storage areas will not contamn liquids.. The

vitrification process volatilizes water or other liquid materials existing at ambient conditions i in
the waste shury feed that enters the melter.

~ The waste numbers for ignitability (D001) and reactivity (D003) wilt not be managed in the

immobilized glass container storage areas. Wastes with the F020-F023, F026, and F027
numbers are not identified for the DST system unit. Therefore, these waste numbers will not be
present at the WTP.

Miscellaneous Mixed Waste

Liquids may be present in wastes in the eeﬂ&al%te—s%emge—ﬁaeﬁmaaﬁd—ﬂae—mﬁeeﬂaﬂeem
dangereus-laboralory waste container-storagemanagement area. Secondary containment will be

provided for 1nd1v1dua1 contamers that manage hqmds ilflae—wasfee—nambefs—fei:@ﬁabﬂ}%t

&reaﬁThe laboratorv waste management area may manage D001 and D003 wagste. Wastes Wlth
the F020-F023, F026, and F027 numbers are not identified for the DST system._ Therefore, these

* waste numbers will not be present at the WTP.

 Miscellangous Dangerous Waste

The sniscellaneous-non-radioactive dangerous waste container storage area may manage liquids |
and D001 and D003 waste; therefore, secondary containment will be provided. Wastes with the
F020-F023, F026, and FO27 numbers are not identified for the DST system unit. Therefore,

these waste numbers will not be present at the WTP.
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4.2.15 Preventlon of Reactlon of Igmtabie Reactwe2 and Incompatible Wastes in
Containers [D-1f] '

Ignitable, Reactive, or Incompatible FTEAW-and THI W

in the FEAW-and THLW eentainer-canister storage areas. The requirements of this section are
not apphcable to the immeobilized glass waste containers, including spent er-failed-melters.

Temitable, Reactlve or Incomvaubie Mtseeﬂaneous Mlxed Waste and M;scelianeous Dangerous '

Waste

Potentially incompatible wastes are not expected to be managed in the mzsceﬂaueous mixed
waste storage areas, except for the Iaboratory waste management area and the non-radjoactive
dangerous waste container storage area. If such wastes are managed kerein one of these areas,
the containers of incompatible waste or chemicals will not be stored in close proximity to each
other. Acids and bases will be stored on separate portable secondary containment sumps;
oxidizers will be stored in areas separate from combustible matenals; and corrosive chemicals
will be stored on a separate secondary containment sump.- These separate storage areas within
the unit will be clearly marked with signs indicating the appropriate waste to be stored in each

- area. Potentially incompatible waste will be stored at least one aisle width apart.

42.2  Tank Systems [D-2]

This section contains descriptive information for each tank system used for managing mixed
waste. The term “tank systems” refers to mixed waste storage or treatment tanks and their.

associated ancillary equipment and containment systems. Figures and permit drawings depicting
- design features of typical-tank systems are found in DWP Appendix-4AAttachment 51.

The following text uses the terms “vessel” and “tank”. The term “vessel” is an engineering term

and denotes more robust construction than a typical mixed waste storage or treatment tank. The
term “vessel” 1s included due to the use of the term in the American Society of Mechanical
Engineers (ASMRE) codes and specifications, which W111 be followed; for most tank construction
at the WTP.

4.2.2.1 Design, Installation, and Assessment of Tank Systems [D-2a]

This section describes the atiributes of tank systems that will contain mixed waste. Tanks and -
ancillary equipment containing only additives or reagents, such as glass-forming chemicals,
precipitation reagents, or unused resin, are not regulated under RCRA or the Washington State
Dangerous Waste Program, and are therefore not included,

- Tank systems that will contain mixed waste are designed to comply with worst-case scenarios,

such as extreme pH, temperature, and pressure conditions. The WTP will be entirely new

|

x

Tmmobilized glass waste will not be ignitable, reactive, or incompatible with the wastes managed

construction, and there will be no “existing tanks” in the plant. Tank systems, with-the exception |

of the two outside tanks at the pretreatment plant, will be located indoors and within process
cells, process rooms, or caves with controlled access.
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4.2.2.1.1 Design Requirements [D-2a(1)]

Tanks

Most of the tanks which-that come in contact with the waste will be operated under atmosphenc |
pressure conditions at the WTP. The mixed waste tanks will be designed, at a minimum; to

Boiler and Pressure Vessel Code (ASME 2000), the American Petroleum Institute (API) codes,

or other appropriate design codes. Tank integrity will be reinforced by additional requirements

of the ta.nk group and seismic category ass1gnment to each tank Fiveséesse}-ef—%afﬂ(—ge&ps—ﬁq%

The wfeséeis will be designed for Seisfnic loading in accordance with the Uniform B-uﬂding Code
(UBC) standard for Zone 2B (UBC 1997).

The codes and standards that will be followed for design, construction, and inspection for the
tanks are identified below, as applicable:

ANSI ' American National Standards Institute

APl : American Pefroleurn Institute

ASME American Society of Mechanical Engineers
ASNT - American Society of Non-Destructive Testing
ASTM American Society effor Testing and Materials
EPA US Environmental Protection Agency
NBBPVI ' The National Board of Boilers and Pressure Vessel Inspectors
OSHA Occupational Safety and Health Administration
PFIL. - Pipe Fabrication Institute

UBC Uniform Building Code

WRC ~ Welding Research Council

Permit documents describing tank design requirements are jocated in DWP Attachment 51,
Appendix 7. 7andinchide:
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